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PREFACE.

BoTANICAL works are of two kinds, elementery and
practical. The design of an elementary treatise on
botany, is to enable the student by the help of a prac-
tical work, to finé out the name and history of an un-
known plant in the most expeditious and certain man-
ner. This it does by making him acquainted, in the
first place, with the marks or characters by which plants
are distinguished from each other, such as the forms of
the leaves, the number of parts in the flower, &c. and
with the terms applied to those characters ; and in the
second place, with a system, by which these characters
are used to the best advantage, and a multitude of
descriptions so methodized, that the description of
an individual can be determined with expedition and
certainty,

Practical works contain no explanations of terms or
system, but presuming the student to be already ac-
quainted with these, procecd immediately to make use
of them in the descriptions of plants.

Elementary works are to practical ones what a
spelling-book, dictionary, and grammar are to werks

of history, poctry, &c. Notwithstanding this distinc-
a*
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tion of botanical books is so obvious as seems scarcely
to need noticing here, yet I have seen those who were
by no means deficient in literature, go to an elementary
treatise such as Smith’s, and search it in vain for the
description of some uninown plant they had met with.
The cbject of the present treatise has not been to
bring forward any thing new in elementary botany, or
to alter what has been before establisked ; but merely
to collect and arrange the most important ¢ outlines”
of the subject in a concise form, and illustrate them by
examples of native plants, affording a volume of a
moderate price for the uge of gthools and students.
For several years I have occasionally given instruc-
tions in various places, to classes of young people ; in
several instances to boarding schools of young ladies
and misses, who have generally acquired the elements
with great facility. In giving these instructions I uni-
formly felt the want of such a work as this is intend-
ed to be.  Other instructers informed me that they
experienced the same. These were the circumstances
which induced me to prepare the following pages.
Lately I have delivered lectures on botany in Dart-
mouth College and to a private class in the Medical
Institution of Yale College. The students in both in-
stances werc anxious to obtain a concise work contain-
ing the most essential elements, as they had scarcely
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time to attend to more. I have therefore endeavoured
to make this treatise acceptable not only to schools,
but to students generally.

As schools are inclined to attend to the classes and
orders of Linnzus without much regard to their prac-
tical use, I have been particular to give some account
of genera and species, and the application of the ele-
ments in practice in ¢ finding out an unknown plant.”
'The classes aud orders of Linnwzus were construct-
ed for no other purpose than to afford a means of ar-
riving at a knowledge of genera and species, and a
knowledge of them seemns not to be of much conse-
quence unless applied to this purpose.

I have added some observations on natural orders,
and put down in a concise way the natural orders of
Linneeus, and also some account of the aratomy and
physiology of vegetables. - '

The English terms have been placed first and the
Latiu included in a parenthesis, after the manner of
Thornton’s Grammar. The plants mentioned as ex-
amples of the various elementary principles, are gen-
erally natives orexotics, which are commonly cultivat-
ed. In most cases the common English appellation of
the plant is put down first and this followed by the pro-
per technical or Latin name in italics, separated by a
comma,
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The student very properly inquires what books are
most suitable for his purposes. In addition to this or
some other elementary work, it is necessary he should
have some practical ones,such as Dr. Bigelow’s ¢ Plants
of Boston,” which is particularly recommended in this
vicinity ; although it describes a part only of the na-
tive plants, yet Dr. B’s descriptions and observations,
added to the generic and specific characters, render it
very satisfactory and easy even to those who are but
slightly acquainted with the language of botany : or,
Mr. Eaton’s ¢ Manual of Botany,” 2d ed. ¢ containing
descriptions of the indigenous plants te the north of
Virginia, which are well defined and established ; and
of the cultivated exotics.”

Mr. Nuttall’s ¢ Genera of North American plants,”
is highly recommended.

Bichard’s‘Botanica1 Dictionary, New-Haven trans-
lation, is very useful for students.

'The student can do very little towards getting any
practical knowledge of botany with less books than this
or some other elementary work, and either Dr. Bige-
fow’s « Plants of Boston,” or Mr. Eaton’s ¢ Manual
of Botany,” as a practical work.

The student should, if possible, examine plants from
the very commencement of studying the elements, es-
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pecially those 'which are mentioned as examples, when
he can obtain them.

From what little experience I have had in instruct-
ing, I cannot recommend to teachers to oblige their
pupils to commit any of the following pages formally
to memory ; in doing which they are by no means
certain to get the ideas.  But let them read the whole
carefully and obtain a general idea of the various parts
of a plant, as the roots, trunks, leaves, and especially
of the seven parts of the lower and fruit, without mak-
ing any particular effort to fix in the mind and retain
‘all the more particular terms, which is a thing hardly
practicable. Let them get some knowledge also of the
classes and orders and the characters by which they are
distinguished ; and then proceed ‘immediately to exa-
mine plants by practical works, agreeably to the meth-
od pointed out, p. 86. At the same time genera, species
and varieties should be attended to. T'hey should have
their elementary work by them, and refer immediately
by the index to the explanation of any term in the
practical work which they do not understand.

If the student is anxious to arrive at a knowledge of
the classes and orders as immediately as possible, he
may commence with Part IIE the fructification,
flower and fruit, p. 45. 'When he has studied this he

will be prepared to understand the classes, orders, and
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genera, After acquiring an idea of these, he may
proceed to study parts 1. & IL the roots and herbage,
on which principally are founded the characters of the
species. ]

We will just mention some of the recommendations
of the science and study of botany.

1. The science of botany is valuable, as medicine,
agriculture, and the arts are more or less dependant
upon it.

2. The study recommends itself as a ¢ rich source
of innocent pleasure.” It is pure and elegant, and be-
comes more and more interesting as it is pursued. It
adds a new sense and opens a new source of enjoyment.
Itis not among the least of its recommendations to the
young, that it takes the place of other amusements,
which are liable to be useless, pernicious, or even ruin<
ous, serving in this way as a preventive to intemper-
ance and dissipation.

8. The study is profitable to the young especially, as
it forms the mind and regulates the modes of thinking.
Many gentlemen whose learning and experience have
qualified them to judge in subjects of this nature, have
expressed an opinion that children are generally too
much confined to the study of abstract subjects ; subjects
entirely mental, which they can with difficulty, if at all,
comprehend, and that their minds would be better form-
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ed and their rational powers sooner developed by more
attention to sensible objects. Dr. Hosack of New-York,
in a letter to Mr. Eaton, published in the ¢ Manual of
Botany,” makes the following observation on this sub-
ject—s¢In early life, before our external senses are com-
pletely evolved ; when we are, in truth, endeavouring to
bringthem into exercise and use; it has always appear
ed to me a very absurd practice in our schools, to occu-
py children with studies of an abstract nature, and
which require faculties to comprechend them, that are
not yet unfolded.”

The power of methodizing and analyzing a subject
so important in all mental eperations, is no doubt bet-
ter acquired by studying natural history, than by any
other means.

The vegetable kingdom, as arranged by Linnzus, is
a very perfect model of method. The divisions and
subdivisions in the system are founded on marks so
sumple and obvious, that a child will acquire an exact
and practical knowledge of it.

When he has thus acquired a knowledge of system
and .a power of analysis by attending to sensible ob-
Jjects, he is enabled to cariy it into abstract operations,
in which sensible objects are not concerned.

Tn the analysis of the vegetable kingdom according to the Lin-
nzan system, we pass from generals to particulars, thus: it is first
divided into clasees, classes are divided into orders, orders into
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genera, and genera into species. This is the course commonly
adopted in instructing.

In the synthesis we ascend from particulars to generals, thus :
species unite themselves into genera, genera are united into or-
ders, and orders into classes. This is the order in which discove-
ries have proceeded. By this analysis and synthesis, it will be
seen, that ¢ systematic botany is practical logic.”

The advantages of method are mentioned under the word sys-
tem, page 3. The power of method enables one, by dividing ana
subdividing a complex subject, finally to simplify each portion,
s0 as to bring it perfectly within the power of his comprehension.
The power of method is in mental operations, what the lever,
screw, &c. are in mechanical ones : by dividing and diminishing
the resistance of a given subject to any degree, it brings it finally
to be overcome by a given force, however small.

4. The study of nature is acknowledged to be high-
ly important, as it gives us just views of the char-
acter of the Supreme Being, and thus tends to make
us wiser and better. It is the study of the ¢ elder
scripture written by God’s own hand.”

The evidences of himself which the Creator has im-
pressed on all his works, are so conspicuous in every
class of natural objects with which we are conversant,
and particularly in those which delight us most, in the
objects of every flowery walk, that he who has had his
attention once directed to them, must continually ob-
serve them, and will acquire a habit of deriving pleas-
ure from their contemplation.

The study of botany is every year becoming more
and more attended to by academies and common
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schools, and from its recommendations as a study for

-,

the young, every encouragement should be afforded.

The increasing attention to the study of natural his-
tory is reckoned among the late improvements in
education in this country. Professor Silliman makes
the following observation on this point in his American
Journal of Science. ¢¢ An extensive cultivation of the
physical sciences is peculiar to anadvanced state of so-
ciety, and evinces in a country where they flourish, a
highly improved state of the arts, and a great degree
of intelligence in the community. To this state of
things we are now fast approximating. The ardent
curiosity regarding these subjects, already enkindled
in the public mind, the very respectable attainments in
science which we have already made, and our rapidly
augmenting means of information in books, instruments,
collections, and teachers, afford ground for the happiest
anticipations.” 2
Boston, July 23, 1819.
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OUTLINES OF BOTANY.

INTRODUGTORY DEFINITIONS.
1. Nutural History.

NATURAL HISTORY is that science which
treats of the productions of nature constituting the
globe we inhabit, as they come from the handsgof the
Creator.

It is generally divided into three branches.

1. Zoology, which includes all animals.

2. Botany, which treats of plants,

3. JMineralogy, which includes the unorganized mass
of our globe ; as earths, rocks, ores, &c.

Observation. 1. These are called the three kingdoms of nature,

2 A fourth branch has bcen added: Jerology, which includes
the atmosphere and whatever floats in it

3. Animals are nourished by vegetables, and vegetables by ,
minerals ; thus do plants, by taking up unorganized matter

from the mineral kingdom and converting it into nutriment for
the animal kingdom, form an indispensable link between them.

BOTANY is a word derived from the Greek Bofane
grass. It is applied to that branch¥f natural science
which teaches us the relations, properties, and general
economy of the vegetable kingdom, and at the same
time by presenting the innwmerable individuals of
which this kingdom consists in a form of arrangement
that brings them easily within the reach of our compre-
hension, enables us in practice both to designate them
by their proper names, and to avail ourselves of what
is known concerning their medicinal or economical
uses. Encye.

1



2 INTRODUCTION.

Distinctions of Vegetalles fron} leight, places of
growth, §c.*
1. From height and consistence.

1. A trec, (arbor) a woody plant, generally rising to a great
height and of long life, producing buds in cold climates. Exams
ple, Ouk, Pine

2. A shrub, (frutex) a tree of small size whose young branches
generally produce buds. Ex. Lilac, Syringa.

3 Under-Shrub, (suffruiex) a woody plant which is usually
smaller than a shrub, and frequently produces no buds. Ex. Par-
tridge-berry, Gaultheria.

4 Herb, (herba) of a tender substance which dies down in
winter whether its roots be annual or perennial. Ex. Tulip.

Observation. 'The difference between a tree and a shrub is dif-
ficult to define, although obvious enough to the sight in many in-
stances; the trunk of a tree is usually single, of a shrub, more
frequentfy numerous even from the base.

:
II. Distinctions from the country in which they growe

1. Exotics, (exotice) plants introduced from foreign countries.

2. Indigenous, (indigene) natives of the country in which they

grow.

:

IIL. Places where they naturally grow.

In trodden places, (ruderales.) In fields, (arvenses.) Ex. Fe-
ronica arvensis. In gavdens, (culte.) In or Lear water, (aguatice)
aquatics. In marshes, (paludose) FEx. Scirpi. On the borders
of rivers, (littorales) Ex.Rushes. On the sea-shore, (maritime )
marine. In meadows, (fratenses.) On sands, (arenssa.) On
plains, (campestres.) 1In hedges, (dumose or sepiarie) In woods,
(nemorese.) On mountains, (montane.) Onvery high mountains,
alpine (atpine.)  Sohigh as to be frequently enveloped in clouds.
THORNTON,

Observation. It it remarable that although plants in other sit-
uations vary so much, yet the tops of high mountains whick are in
the “region of the clouds” generally produce the same. Thus the
Alpine plants of England, Scotland, Wales, Lapland, Greenland,
Switzerland, Siberia, America, &c.; of Olympus, Ararat, the Alps,
the Andes, Alleganies, and White Hilis, although growing so re<
mote from each other, are all similar. Various zones of altitude
have cach their peculiar productions ; so that the plants serve to
indicate the height of their place of growti.

.

* These distinctions are not essential in the Linnwman system. and are introduced
here as a sort of parcuthesis for the want of'a more appropriate place.
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II. Characters.

CuaracTERs are the marks or signs by which nat-
ural objects are distinguished from each other. The
term character in botany is more particularly ap-
plied to that set of marks which distinguish any one
plant from all others : it is applied also to the marks
by which the various divisions of the vegetable kingdom,
as the classes and orders, are distinguised,

Characters are taken from the number, figure, situa-
tion, propurtion, and connexion of the various parts of a
plant. Each individual mark, as the form of the leaf,
the number of parts of the flower, &c. is called a Siar-
PLE CHARACTER.

Observaticn, The object of the following work is to make the
student acquainted with these simple characters which serve as
an alphabet“of natural letters, by the various combinations of
which in each plant, its character, or name, so to speak, is written
upon it. This object should be kept in view by the student, other-
wise the terms and their definitions will be unmeaning and tire-
some,

I11. System.

SysTEM, (systema) is an arrangement of natural
bodies according to assnmed characters ; for the pur-
pose of aiding the mind and memory in acquiring and
retaining a knowledge of them.

The principal advantages of system result from di-
vision and subdivision, which enable us to direct our
whole attention to a part of asubject, to a part of that
part, and so en, without being burthened with things in
connexion : and at the same time with the greatest
facility to arrange all together so as to constitute one
perfect whole.

Many systems of arrangement of vegetables have
been, at various times, proposed ; but the system of
the celebrated Linneus, being founded on principles
which are simple and obvious, and such as arc perma-

nent and universal in natore ; has had the most gener-
al reception,
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According to the Linnzan system the vegetable
kingdom is divided into Crasses, OrRDERs, GENERA,
and Serciks.

IV. General Defivitions of the Limicean System.

Narvrar HisTory is the science of animals, vege-
tables and minerals. Seep. 1.

Borany is that branch of natural history that gives
us a knowledge of the vegetable kingdom. See p. 1.

DIVISIONS OF THE VEGETABLE KINGDOM.
I. dArtificial Divisions.

1. Cr.asses are the first great divisions of the vege-
table kingdom, founded upon the number, situation,
proportion, &c. of the stamens.

2. OrpEers are divisions of the classes, founded up-

on the number, situation, &c. of the stamens and pis-
tils ;% principally upon the pistils.

II. Nutural Divisions.

3. GENERA are divisions of the orders into families,
(genera) not founded particularly upon the stamens and
pistils, but upon the natural resmblance the individuals
of a family (genus) bear to each other. Examyples,
1. The family of Roses (Rosa.) 2. The family of Vi-
olets (#wla.) 8. The Lilies (Lilium.)

There is always found in the flower and fruit (fructi-
ficalio) a mark ar character common to all the individ-
uals constituting a genus,  'This is called the Generic
Character. Ex. 1. In the family of Buttercups (Za-
nunculus) it is a scale at the base of each flower-leaf
(petal.) 2. In the Lilies it is a longitudina] groove in
each of the petals.

4. SPECIES, (species) are the individuals of which a
genus consists ; and of course are divisions of the
genera. Ex. 1. The red and white Rose arc two species

* Parts of the flower to be hercafter defined.
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in the genus (Rosa) Rose. 2. The blue and white
Violet are two species in the genus (Vioia) Violet. 3.
'The various species of Lilies, orange, white, &c.

5. VARIETIES, (varietas) are only accidental varia-
tions in the appearance of the same individual species.
Varietics are distinguished from species by being not
permanently propagated by sced. Ex. 1. ¢ All apples
are but varieties of the same species ; because from the
seed of the same apple may be produeed trees bearing
sour, sweet, red, green, large and small apples re-
spectively.  But the Quince is a different species, be-
cause it cannot be produced from anple seeds.”

2. All the different kinds of Potatoes are unly varie-
ties of the same species (solanwm tuberosum) 3 and al-
though they are permanently propagated by the root
yet they aréfall produced promiscuonsly by the seed.

Cxrasses are compared to States.

OrpERS o to Towns or Cilies.
GENERA o to Families.
SeeciEs ¢ to Individuals,

Y. A Vegetable and its Primary Divisions.
VeereTAaBLES, which constitute the second kingdom
of mature according to the defirition of Linneus,
« grow and live.” or they may be deseribed as organ.
ic badies which draw the matter of their nourishment
generally from the earth by means of pores or vessels
placed on the external surface of theiv roots.

Primary Divisions,

The primary parts ef a vegetable, (partes primarice)
are

1. The Roor, or descending part.

2. The Herpacr, comprizing every part except the
root, flower, and fruit.

3. The FrucriricaTioN, which consists of the flow-
er and fruit.

Observation. The following matter is arranged according to

these divisions.
1%



PART 1.

Roor, (Radix.)

‘The Roor is the descending part of a vegetable
which enters the earth or other substance in search of
nourishment for the plant,

The Root consists of two parts.

1. Caudex, the body of the raot.

2. Radicula, Radicle, the fibre.*

‘The latter only is necessary, being the part which
imbibes nourishment.

Roots are distinguished by their duration, form, &c.

1. Duration. #®

1. ANNUAL, (annua) belongs to plants which perish

altogether within a year, the species being continiued by
means of sceds produced. Ex. Barley.
-+ 2. BINNIAL, (biennis) such plants as are produced
from seed either in the spring, simmer, or autumn, and
living through the ensuing winter produce flower and
fruit the following summer and then die. Ex. Carrot,
Radish,

Observation. 'The term biennial is applied to any plant that is
produced one year and flowers another, provided it flowers but
ance, whether that event takes plice the second year as usual, or
whether, from unfavourable circumstances, it may happen to be
deferred to any future time.

3. PERENNIAL, (perennis) such aslive and blossom
through many succeeding seasons to an indefinite peri-
od. Ex. T'rees and many herbaceous plants.

Observation. 1. The herbage is often annual while the root is
perennial : such plants are notwithstanding termed perennial.

2. The duration of plants is marked by the following signs.
(© Annual, 3 Biennial, B Sirubby, 2/ Perennial.

* T he fibves, particularly their extremities which imbibe nourishment, are in every

case strictly annual.  After the cessation of their functions in autumn nnq l_)eforr
their reproduction in the spring, is the time to transplant vegetables suceessfuliy.
v
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II. Form, &c.

t. Fisrous, ( fibrosa,) Plate 1, fig. 1. consisting of
fibres either simple or branched, which convey nour-
ishment directly to the basis of the stem or leaves.
Ex. Many of the grasses, as Poa annua.

Observation. This is the most simple in its nature of all roots,
and belongs principally to plants that require but a slight support,
such as most annual herbs

2. RePENT, (repens.) Pl 1, fig. 2. A creeping root.
A kind of subterraneous stem creeping and branching
horizontally and throwing out fibres as it goes. Ex.
Mint, (Mentha.)

Observation. Tlants furnished with a creeping root are multi-
plied by their roots in such a manner as frequently to oceur in beds
of greater opless extent.

8. Fusivorm, (fusiformis.) Pl 1, fig. 3. A spin-
die-shaped or tapering root, thick ar the top and tap-
ering downwards to a puinte  Ex. Carrot, Parsnip,
Radish.

Observation. 'The fusiform root descends perpendicularly and
throws qut fibies or radicles from various parts.

4. Amrurr, (premorsus.)  PL 1, fig. 4. Appearing
as if the end was bitten off. Ex. Deu!’s bit, Liutris.
Birdsfoot Violet, Viola pedata.

5. TusEroUs, (tuberosa.) PL 1, fig. 5. Composed
of tubers. Itisof many different kinds. The most
genuine consists of fleshy knobs various in form, con-
nected by common stalks or fibres, as in the Potatoe,
Solanum tuberosuin.

»

N

Species of the Tuberous Root.

1. Twin, (geminata.) Pl 1, fig. 6. Consisting of

a pair of globular or oval bodies, tubers. Ex. Orchis,

2. Palmate, (palmata.) Pl 1, fig. 7. Divided
into blunt lobes like fingers. Ex. Orchis maculata.

Observation. * Of these globular or palmate knobs, one produ-
ces the herb and flowers of the present year,withering away towards
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autumn, and the other is reserved for the following season, while
in the mean time a third is produced to succeed the latter.”—
Smith.

8. Fasicular, (fasicularis.) TPI. 1, fig. 8. When
alarge portion of tubers proceed from a common cen-
tre shooting forth in an elongated form, as in Peony.—

Observation. 1. The radicles of tubers originate principally
from the stalks and the place of their insertion.

2. Tubers are reservowrs of nourishment, moisture, and vital
encrgys

3. In most cases a tuber is produced otie season, lives through
the succeeding winter, and dies the next, after having produced
the plant and another tuber or parcel of tubers to succeed it.
Thus the herbage s annnal, and the root, strictly speaking, dien-
nial, but as it annually reproduces itself and thus is perpetuated,
it is termed pereniial. Ex Potatoe, (Solanum tuberosum )

4. The knobs of genuine tuberous roots, such as t.e potatee, are
studded with buds, in which respect such roots differ essenti .y
from bulbous ones; which last are themselves simple buds and
produce their shoots as well as their offsets, either from the cen.
tre or from the base.

All perennial roots, which have annual herbage, have buds. The
buds in bulbous roots are in the centre, as they are also in many
of the spindle-shaped roots  In the creéping root they are at its
ends ; in the tuberous, as has just been observed, scattered over
its surface.

6. Bureous, (bulbosa) a fleshy root of a bulbous or
globular form. ‘

Species of the Bulbous Root.

1. Solid, (sdide.) Pl 1,fig. 9. Ofa uniform sub-
stance. Ex. Crocus and Vulip.

2. Tunicate, (tunicata.) PL 1, fig. 10. Compos-
ed of concentric layers enveloping one another. Ex.
()ni@, Allium.

SN |

3. Sealy, (squemosa.) Pl 1, fig. 11.  Cousisting
of fleshy scales connected only at their base. Ex.
White Lily. :

Observation 1. The two latter kinds have a very close analogy

with leafbuds 'They are the reservoirs of the vital powers of the
plant during the winter scason, They as well as buds contain, in
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winter, plants perfect in all their parts in an embryo state; the
leaves and the flowers with all their parts may frequently be dis-
tinctly dissected out, and the stamens, pistils, &c. counted.
Linnzus arranged both buds and bulbs under the same term,
Hybernaculum, winter residence.
2. The radicles are generally from the base of bulbous roots, as
in the Onion. )

7. GRANULATED, (granulata.) Pl 1, fig.12. Com-
posed of joints or grains. Ex. Wood Sorrel, Oxalis
dectosella.  'White Saxifrage, Suxifraga granulata.

Observaticn 1. Tt is”with rcots as with other natural objects, we
can apply terms te the most proniinent features, while there are so
many intermediate points of gradual transition, that we hardly
know where to draw the line of distinction. The application of
these terms is in many cases arbitrary.

As botanists have in general determined under what head to
pllace the root of every species of plant, we have only to follow
them.

2. Specific characters are sometimes taken from the root, and
in some cases the specific name also, as Solanum zuberosum, Pota-
toe ; Ranunculus bulbesus, Bulbous Ranunculus, and Ranunculus
Juscicularis,



PART II.

Tue HerBAGE, (herba.)

The HeRrBAGE consists of the Trunk, Leaves, Buds,
and Appendages.

CHAP. I
TruNK, (Truncus.)

Linnzus enumerates seven Kkinds of Trunks, Stems
or Stalks of vegetables, cuulis, culmus, scapus, pedun-
eulus, petiolus, frons, and stipes.

1. Stem.

STEM." (caulis.) Pl 2, fig. 1. Bears or elevates
from the root the leaves as well as flowers. Ex. The
trunks and branches of all trees and shrubs. A great
proportion of herbaceous plants, especially annuals.

The stem is described from its duraticn, compesition,
mode of growth, shape, &:c.

1. Duration.

1. HErRBACEOUS, (herbaceus) annual, and not woody.

2. SUFFRUTICOSE, (suffruticosus) beionging to un-
dershrubs.

8. Fruricose, ( fruticosus) belonging to shrubs.

4. ARBOREo0US, (arboreus) belonging to trees.

I1. Composition.
1. StMPLE, (simplex) without branches. Ex. White
Lily.
2. BraNcHED, (ramosus) giv\'ing cut branches as in
most plants,

8. Two-rANKED, (distichus) branches spreading in
two horizontal directions. Ex. Hemlock tree, Pinus
Canadensis.
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4. FoUr-RANKED, (brachiatus.) Pl 2,fig.2. When
they spread in four directions, crossing each other al-
ternately in pairs. Ex. Common Lilac, Syringa -ul-
garis.

Observation. A common mode of growth in shrubs which have
opposite leaves.

5. MUCH-BRANCHED, (ramosissimus) repeatedly sub-
divided into a great many branches without order.
Ex. Most Trees.

6. ABRUPTLY-BRANCHED,(delerminate ramosus) when
cach branch after terminating in flowers produces a
number of fresh branches in a circular order from just
below the origin of those flowers. Ex. Jzalea nudi-
Slora.

7. ProrrrERoUs,(prolifer) shooting out new branches
from the summits of the fornier ones. Ex. Pines.

8. VERTICILLATE, (verticillatus) giving off its
branches at regular intervals in whorls like rays from
a centre, as in the White P’ine, Pinus strobus.

9. Dicmoromovs, (dicholomus.) " Pl 2, fig. 3. Re-
peatedly forked. Iix. Cerastinm vu'gctum.

10. PANTCULATE, (paniculatus) where the branches
are many times subdivided. Ex. Erigeron Canadense,
see Panicle.

11. FasTI6IATE, (fasligiatus) the stem being ter-
nminated by equal branches so as to make a level top.
Ex. Yarrow, Achillea millefolium.

I1L. Ahde of Growth.

1. ErEcT, (erectus) upright. nearly perpendicular.

2. OmriquE, (obliguus) visibly turned from the per-
pendicular line.

8. ProcumueNT, (procumbens) lying on the ground.
Ex. Turslane, Portulacca oleracea.

4. RepexnT, (repens.) Pl.2.fig. 4. Creeping, run-
ning on the ground and taking root at certain distan-

ces as it goes.  Ex. Creeping Crowfoot, Ranunculus
repens.
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5. ASCENDING, (aséendens) ascending obliquely
without support.

Observation. From a horizontal direction is gradually curved
or bowed upwards,

6. ProsTRATE, (prosiratus or depressus) when it lies
remarkably flat, spreading horizontally over the
ground,

7. REcLINING, (reclinatus) curved towards the
ground. Ex. Blackberry. Rubus.

8. RavicanT, (radicans) clinging to any body for
support by means of fibres which do not imbibe nour-
ishment. Ex. Vitis quinquefolia, common Creeper.

9. CLIMBING, (scandens) either with spiral tendrils
for its support, as the Vine, Vitis, Passionfiower, Pas-
siflora 5 or by adhesive fibres, as in the preceding par-
agraph.

10. TwiNiNg, (volubilis.) PL 2, fig. 5. Twining
in a spiral manner round other plants, either from left
to right, supposing the observer in the centre, (with
the sun) as the Hop, or from right to left, (against the
sun) as Convolrulus sepium.

11. FracerLLivorME, (flagelliformis) resembling a
whip-lash. ‘ a
12. SARMENTOSE, (sarmentosus) trailing ; a creep-
ing stem barren of flowers, thrown out from the root
for the purpose of increase, giving rise to another

plant where it takes root. Ex. Strawberry.

Observation. A sarmentose stem is filiform and almost naked
or having only leaves in bunches at the joints or knots where it
strikes root.—JMartin.

1t is called a sarmentum or a flagellum, a runner. When leafy, it
is generally denominated svoxo, a sucker, or scyon, as in Bugle,
Ajuga reptans, and Sweet Violet, Viola odorata— Smith.

13. STrRa1GHT, (rectus) as in Lilium.

14. STRICTUS expresses only a more absolute de-
gree of straightness.

15. SprEADING, (laxus or diffusus) expanding in an
open, loose manner,
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16. Frexvous, ( flexuosus) zigzag ; forming angles
from right to left and from left to right.

17. JointED, (articulatus) as in the Prickly Pear,
Cactus.

IV. Shape.

1. Rouxn, (feres) cylindrical.

2. HALF-CYLINDRIC, (semiferes) round on one side
and flat on the other.

8, CoMPRESSED, (compressus) more or less flattened
on the sides. ¥x. Poa compressa.

4, Two-EDGED, (anceps.) Ex. Sisyrinchium an-
ceps.

The term axcuLAr comprehends the following.

5. TRIANGULAR, (triangularis) having three edges.
Ex. Cactus triangularis.

6. THREE-SIDED, (triqueter) having three flat sides.

7. FoUR-CORNERED, (felragonus or quadrangularis)
square. Ex. Balm.

8. Five-sinED, (pentagonus ov quinquangularis)
having.five angles and five sides.

Observation. When the number of angles is cither variable or
more than five, it is usual merely to describe the stem as (angulo.

sus) angular, except where the precise number makes a specific
difterence, as in the genus Cactus.—Smith.

V. Clothing.
1. NARED, (nudus) entire n&kedness, destitute of
leaves, hair, prickles, &c.
2. LEeAFLESS, (aphyllus) without leaves. Ex. Cactus.

3. Scavry, (squamosus) having scales. Ex. Beech-
drops, Orobanche.

4, IMBRICATED, (imbricatus) cavered with scales,
so that the stem does not appear.  Ex. Sempervivum,
Houseleek.

5. Wingep, (alatus) furnished longitudinally with
a membrane which is commonly a prolongation of the
base of the leaves. Ex. Thistle.

o

“
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VI. Surface.

1. SmootH, (glaber) destitute of hairs, glands, or any
particular excrescences.

2. Porisuep, (levis) the surface being every where
equal and smooth.

3. SmiNiNG, (nitidus) polished ; smooth, and shining.

4. Viscip, (viscidus) covered with a clammy juice.

5. WarTY, (verrucosus.) KEx. Enonymous wverru-
cosus,

6. PaprLrosE,(papillosus) covered with soft tubercles.
Ex. Ice plant, Mesembryanthemum crystallinum,

7. ScaBRoUs, (scaber) rough to the touch, from
any little rigid inequalities. Ex. Centaurea nigra.

8. BrisTLY, (hispidus.) Ex. Borage, Borago offi-
cinalis.

9. Harry, (hirtus or pilosus.) Ex. Common Cin-
quefoil, Potentilla simplex. i

10. Dowxy, (fementosus) very soft to the touch
from soft feeble hairs so interlaced with each other
that each hair connot be separately distinguished.

11. SHAGGY, (villssus) covered with long solt hairs.

12. Woorry, (lanatus.) Ex. Common Mullein, Ver-
bascum Thapsus.

13. HoaRry, (incanus) appearing as if frosted. Ex,
‘Wormwood, Artemisia absinthinm, and Alriplex portulac-
oides ; in the former case from close silky hairs, in
the latter from a kind of scaly mealiness.

14. MEALY, (glaweus) clothed with fine sea-green
mealiness which easily rubs off. Ex. Common Black
Raspberry, Rubus occidentalis.

15. STrRIATED, (strialus) marked with fine parallel
longitudinal lines. . Ex. Conium maculatum.

16. FurroweDn. (sulcatus) lines somewhat deeper
and broader than the last. Ex. Hogweed, Chenopodium
album.

17. SrorTED, (maculatus.) EX. Hemlock, Conium
maculatum.

The spines and prickles of the stem wili be described
under Arms of plants.
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VII. Consistence.

1. Soxrip, (solidus) of an uniform solid substance.
2, MEDULLARY, (inanis or medullosus) containing
" pith, a spongy substance in the centre. Kx. Elder,
Sambucus.

3. Horrow, (cavus or fistulosus.) Ex. Hemlock,
Coniuwm maculatum.

Observation. Plants destitute of a stem are called STemrEss, (ac-
aules.) Ex. Early Anemone, 2nemone hepatica. Dandelion.

2. Culm.

CULM, (culmus.) PL 2, fig. 6. The proper trunk
of the grasses, which elevates the leaves, flower, and
fruit.—Linnceus.

The Culm is denominated,

1. WrTHoUT KNoOTS, (enodis.) Ex. Common Rushes.
Bulrush, Juncus effusus.

2. JoINTED, (articulatus) interrupted by joints or
kunots from space to space, as in most of the grasses.

3. GENICULATE, (geniculatus) bent like the knec.
Ex. Floating Foxtail grass, JAlopecurus geniculatus.

Observation. 1, When a culm takes a curved direction, it usu-
ally inclines to bend at the joints only, and thus become geniculate.

2. Several of the terms applied to the stem, (caulis) are occa=
sionally applied also to the culm, such as AscExning, ERrrcT, Sor-
10, HoLLow, Rounn, ANGULAR, RoueH, SmooTH, &c.

3. The number of angles in the culm sometimes affords a mark
to discriminate the species, as in the genus Eriocaulon .—AMilne.

8. Scape.

SCAPE, (scapus.) Pl 2, fig. 7. A Stalk. A spe-
cies of trunk which springs from the root and bears the
flower and fruit, but not the leaves. Ex. Dandelion,
Leontodon, and Marsh Rosemary, Statice limonium. In
the former the stalk is simple and single flowered ; in
the latter, subdivided and many flowered.
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The Scape is termed

1. Sprrax, (spiralis.) EXx. Valisneria spirclis.
2. Scary, (squamosus.) Ex. Tussilago farfara.

O’servation. 1. Several of the terms defined under the stems,
(caulis,)are occasionally applied also to the Scape as well as to the
Cuim.

2. Plants furnished with a Scape come under the head of STra-
LEss plants, (acaules.) Thus the Daffodil, Dandelion, and many of
the Violets are stemless plants.

3. Linnzus hag observed, that ¢ a Scape (scapus) is only a spe-
cies of pedunculus”® ~ Should the term scapus be abandomed, Pe-
dunculus radicalis, a Rapicar Pepunciy, should be substituted.

§ 4. Peduncle.
PEDUNCLE, (pedunculus) Flower stalk. A spe-

cies of trunk bearing the flower and fruit, but not the
leaves, -

1. Composition.

1. SImMPLE, (simplex) witheut division and bearing
only one flower. Ex. Three-coloured Violet, Viola
tricolor,

2. Comrounp, (compositus) having divisions. Ex.
Pea. -

8. Common, (communis) not dividing, but bearing
many sessile flowers assembled. Ex. Catkins, as of
the Alder, Willow, &c.

4, ParTIAL, (partialis) the ultimate division of a
common peduncle immediately connected with the
flower ; sometimes called Pep1cEr, (pedicellus.)

IL. Insertion on the Plant.

1. CAULINE, (caulinus) growing out of the main
stem. Ex. Indian shot, Canna Indica.

2. RAMosE, (rameus) growing out of a main branch.

8. AXILLARY, (axillaris) growing from the angle
made by the leaf and stem, or the branch and stem.
Ex. Chickweed, Stellaria media.
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4. EXTRA-AXILLARY, (exira-axillaris) placed near
the axilla.

5. OPPOSITE THE LEAF, (oppositifolius.) ;

6. BETWEEN THE LEAVES, (infernodis) proceeding
from the intermediate part of a branch between two
leaves.

Observation. A mode of insertion very rare.

7. TERMINAL, (ferminalis) terminating a stem or
branch.

8. LATERAL, (lateralis) situated on the side of a stem
or branch.

9. SoLITARY, (solitarius) either single on a plant or
only one in the same place.

10. CLUsTERED, (aggregatus) when several grow
together. '

11. ScATTERED, (sparsi) dispersed irregularly over
the plant. E.x. Ranunculus scelleratus.

IIL. Number of Flowers.

1. ONE-FLOWERED, (uniflorus.)
2. Two-FLOWERED, (biflorus.)
3. THREE-FLOWERED, (triflorus.)
4., MANY-FLOWERED, (multiflorus.)
Reference. For the different modes in which flowers are borne
and connected on their footstalks, see Znflorescence.
Observation. When there is no peduncle, the flower is said to
be sEssILE, (sessilis.))
1V. Direction.

1. Fracci, ( flaccidus) so weak andfeeble as to hang
down by the weight of the flower it supports.

2. DrooriNG (cernuus) bent at the top so that the
flower is inclined to one side or towards the earth, and
cannot be placed erect on account of the curvature.
Ex. Annual Sunflower.

3. Frexvous, (flexuosus) making angles to the right

and left. Ex, Aira flexvosa.
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Y. Form.

Besides being occasionally RoUND, ANGULAR, &c.
the peduncle is termed

1. Fruirorwm, (filiformis) thread shaped, when it is
of slender structure like a thread.

2. ATTENUATED, (aftenuatus) diminishing insensi-
bly in thickness from the base to the summit.

3. INCRASSATED, (incrassatus) thickening at the sum-

mit ; opposed to the last. Ex. Annual Sunflower, Heli-
anthus annuus. 2

VI. Length.

1. SmorT, (brevis) very little shorter than the
flower.

2. VERY SHORT, (brevissimus) much shorter than the
flower.

3. Equax. (mediocris) of the length of the flower.

4, Loxe, (longus) somewhat longer than the flower.

5. VERY LoXG, (longissimus) more than twice the
length of the flower.—Zhornton.

Observation. 1. Linnzus very rarely admits any other mensura-
tion than that arising from the respective length and breadth of
the parts of a plant compared with each other ; of which the above
is an example.

2. Instead of using terms like the above, which would be liable
to mislead, authors express themselves more fully thus—#Peduncle
shorter than the flower—as long as the flower—Ilonger than the flower
—twice as long as the flower, &c.

5. Petiole.

PETIOLE, (petiolus) Leaf-stalk or Foot-stalk. A
species of trunk bearing the leaf only.

Observation. 1. The peduncle and petiole were called by Lin-
nzus partial trunks, keing placed upon the general or wuniversal
trunk, which proceeds immediately from the root.

2. The petiole is commonly channelled on its upper side. The
channel ends in a concavity at the base on the side next the stem,
which is termed the ax1rra,
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1. Composition.

1. SIMPLE, (simplex) without divisions.

2. ComPoUND, (composilus) when a common petiole
gives origin to several PARTIAL PETIOLES, which either
support leaflets immediately, or divide into other par-
tial petioles, Ex. Locust, Robinia, and Sumach,
Rhus.

IL. JAppendages.

1. BEARING TENDRILS, (cirrhifer.) Ex. Common
Pea. 4

2. WiINGED, (alatus) furnished on each side with a
leafy appendage. Ex. Dwarf Sumach, Rhus copalli-
num.

IIL. Form.

1. Rouxn, {feres.) Ex. Common Hollyhock.

2. HALF-ROUND, (semiteres.) Ex. Yellow Water
Lily, Nympheea advena.

3. FLATTENED, (compressus.) Ex, Lombardy Pop-
lar, Populus dilatata.

4. Crus-sHAPED, (clavatus) growing gradually
thicker towards the top.  Ex. Cucalia suaveolens.

IV. Direction.

1. ErEcT, (erectus) nearly perpendicular.

2. SPREAPBING, (patens) forming an acute angle
with the stem.

3. RECURVED, (recurvalus) curved downward.

4, CriMBING, (scandens) performing the oftice of a
tendril. Ex. Virgin’s bower, Clematis Virginiana.

Observation. 1. In length, the petiole is compared with the leaf,
as the peduncle is with the flower. See p. 18 y

2. Several terms, defined under caulis, are occasionally applica-
ble to the leafstalk.

6. Frond.

FROND, ( frons.) Pl 2, fig. 8. A species of trunk in
which the stem, leaf, and fructification are united as in
the Ferns, Filices.
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7. Stipe.

STIPE, (stipes) is applied to the stem or leafless
part supporting a frond, pl.'2, fig. 8, a.; to the stalk of
a fungus, pl. 2, fig. 9, a. ; and to the slender thread
which in many of the compound flowers, such as the
Dandelion, elevates the hairy or feathery crown (pap-
pus,) with which the seeds are furnished, and connects
with the seed. :

CHAP. IIL

Bubps.

THE BUD, (gemma) contains the essential parts of
a plant, covered by scalesin order to protect the tender
rudiments enclosed during the winter.

Observation. 1. The scales of buds envelop each other closely
and enfold the infant plant or branch. Externally they have often
an additional guard ef gum, resin or woolliness against wet and
cold.

2. That buds contain all that is essential to constitute a'perfect
plant is proved beyond a doubt by producing plants from buds.
This is done either by placing them immediately in the earth or by
introducing them into the bark of another plant, which last is
termed inoculation.  So analogous are buds to seeds that some
plants, besides seeds, produce a set of buds or bulbs, which are
destined to propagate the plant by falling into the earth and vege-
tating. ¢ Plants considered in analogy to animals may properly
enough be reckoned both oviparous and viviparous. Seeds are the
vegetable ezgs ; buds, living infant plants which renew their spe-
cies as certainly as the seed.”—Milne.

3. Buds, together with bulbous roots, which are buds under
ground, constitute what Linnzus termed HysERNAcLE, (hybernacu-
{um) that is, the winter-quarters of plants. See observation, p. 8,

ForiaTion, (foliatio.)
By foliation or vernation (vernatio*) Linnzus ex-
presses the curious manner in which the leaves are
folded or wrapped up in the buds.

Mfl Vernatio, the term employed by Linnzus in his later works instead of foliatio.~
ilne. 4
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Observation. 1. Foliation, which is in fact the structure of the
leafbud, is uot only curious, but affords a means of distinguishing
plants in the dormant season.

2. Buds are various in their forms and structure, but very uni.
form in the same species or even genus.

Various modes-of Foliation.

1. CoNYOLUTE BUD, (gemina convoluta.) PL 3, fig. 1.
Rolled together. Xx. Many of the grasses.

2. INvorurTE, (involuta.) Pl 3, fig. 2. Lateral
margins rolled spirally inwards on both sides. Ex.
Violet.

8. REvoLUTE, (revoluta.) PI 3, fig. 8. Lateral
margins rolled spirally backwards on bath sides. Ex.
Coltsfoot, Tussilago, and some species of Willow.

4. CoNDUPLICATE, (conduplicata.) Pl s, fig. 4.
Oneside of the leaves doubled upon the other at the
mid rib. Ex. Beech and Rose.

5. OBVOLUTE, (obvoluta.) Pl 8, fig.5. WWhen their
respective margins alternately embrace the straight
margin of the opposite side. Ex. Pink, Dianthus.

6. EQUITANT, (equitantia.) Pl 8, fig. 6. Riding;
when the sides of the leaves lie parallel and approach
in such a manner as that the outer embrace the inner.
Ex. Iris, JAcorus, Sedge-grass, Carex.

7. PricatTr, (plicata.) Pl 8, fig. 7. Plaited, fold-
ed up likeafan. Ex. Maple, Alder, Mallow.

8. IMBRICATE, (imbricate.) Pl 8, fig. 8. Laid
over one another like tiles. Ex. Campanula.

9. RECLINATE, (reclinata.) Leaf reflected down-
wards toward the petiole. Ex. Monk’s-hood, Aconitum.

10. CIRCINAL, (circinalin.) Pl 8, fig. 9. Rolled
spirally downwards. Ex. Ferns, Filices.

Contents of the Bud.

1. FLOWER-BEARING BUD, (gemma florifera) a bud
containing the rudiments of flowers.

2. LEAF-BEARING, (foliifera) containing rudiments
of leaves only.
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3. LEA¥ AND FLOWER BEARING, (foliifera ¢t flori-
Jera) containing the rudiments both of flowers and
leaves.

Observation. Buds containing flowers can in general be distin-
guished by their form, being thicker and less pointed than these
containing leaves only.

CHAP. IIL

Leaves, (folia.)

THE LEAF, ( folium) is an organ of vegetables of
an expanded form,presenting a much greater surface to
the atmosphere than all the other parts of the plant to-
gother.

Observation. Leaves are not merely ornamental to plants ; they
are escential organs of vegetation, performing the functions of
respiration, perspiration, and absorption.

Reference. For the anatomy and functions of leaves, see anato-
my and physiokgy.

Observation. 'The uses of leaves in the arts, in medicine and
as food for animals; the infinite variety and elegance of their
forms, their wonderful vascular structure, and their impertance to
the plant that bears them, are subjects highly deserving atten-
tion, but they are foreign to the purpose of this chapter..—Smith.

LEAFLESS PLANTS, (planice aphylice) are those in
which the leaves are wanting, the surface of the stem
performing the necessary functions. Ex. Glasswort,
salicornia.

The different situations, insertions, forms and sur-
faces of leaves, which are next to be explained, are of
very great use in systematical botany.

I. Situation and position of Leaves.

1. RADICAL LEAVES, ( folia radicalia) are such as
spring from the root. Ex. Dandelion.

2. CAULINE, (caulina) stem leaves, grow on the stem,

3. RAMEAL, (ramea) branch leaves, sometimes dif-
fer from those of the main stem, and then require to be
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distinguished from them. Ex. Malampyrum arvense.

4. ALTERNATE, (alterna.) Pl. 4, fig. 1. Stand soli-
tary on the stem or brauches spreading in different di-
rections. Ex. Borage, Berago.

5. SCATTERED, (sparsa.) Pl 4,fig.2. Situated
irregularly, without any apparent order. Ex. Lilium
bubiferum.

6. OrrosITE, (opposita.) Pl. 4, fig. 3. Arising from
two opposite points on the same stem. Ex, Lilac, Sy-
ringa oulgaris.

7. CLUSTERED, (conferia.) Pl 4, fig. 4. Crowded
together. Ex. Trientalis Europeea.

8. BINATE, (bina) only two upon a plant or stem.
Ex. Erythronium Americanum, and Lily of the valley,
Convaliaria majalis.

9. TERNATE, (terna) three together.

10. QUATERNATE, (quaterna) four together.

11. QUINATE, (quina) five together.

12. VERTICILLATE, (verficillata.) Pl. 4, fig. 5.
Whorled ; is used to express several leaves growing in
a circle round the stem, without any reference to their
precise number. Ex., Wild Lilies, ZLilium Canadense
and L. Philadelphicun.

13. FAscICULATE, (fasciculata.) Pl. 4, fig. 6. Tuft-
ed or bundled together. ¥Ex. Pine, Pinus.

14, IMBRICATE, (imbricata.) Pl 4, fig. 7. Lying
one over another like tiles upon a house.

15. DECUSSATE, (decussata.) Pl 4, fig. 8.« Cross-
ing cach other alternately in pairs. Ex. Motherwort,
Leonurus Cardiaca.

16. Two-RANKED, (disticha.) Pl 4,fig. 9. Spread-
ing in two directions, and yet not regularly opposite at
their insertion. Ex. Hemlock, Pinus Canadensis.

17. UNILATERAL, (secunda.) Pl 4, fig. 10. %ean-
ing all to one side. Ex. Many flowered, Solomon’s
seal, Convullaria multiflora.

18. APPRESSED, (adpressa) when the leal takes a
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directionparallel to the stem, and touches it in its whole
direction. Ex. Xeranthemam sesamoides.

19. VERTICAL, (verticalia) perpendicular ; both sides
at right angles with the horizon, but not quite in con-
tact with the stem. KEx. Lactuca Scariola.

20. ErRECT, (erecta) forming a very acute angle with
the stem. Ex. Red Cedar, Juniperus Virginiana.

21. SPREADING, (patentia) forming a moderately
acute angle with the stem or branch.

22. HorizoNTAL, (horizonialia or patentissima)
spreading in the greatest possible degree.

23. RECLINATE, (reclinata) inclining downward.
Ex. Motherwort, Leonurus Cardiaca.

24. RECURVED, (recurva or reflexe) curved back-
ward.

25. INFLEXED, (incurva or inflexa) curved inward.

26. OBLIQUE, (obliqua) twisted, so that one part of
each leaf is vertical, the other horizontal. Ex. Frit-
tillaria obliqua.

27. RESUPINATE, (resupinaia) reversed ; when the
upper surface is turned downward.

28. DEPrEssED, (depressa) radical leaves pressed
close to the ground. Ex. Plantago media.

29. NATANT, (natantia) floating on the surface of
the water.  Ex. Water Lilies, Nymphwa advena and
odorata.

30. SUBMERSED, (submersa, demersa, or immersa)
sunk ; plunged under water. Ex. Polamogeton.

31. EMERGED, (emerse) raised above the water.

II. Insertion.

By insertion is meant the mode in which one part
of a plant is connected with anether.

ETIOLATE LEAVES, ( folia peticlata) leaves on
fuoltsﬁ;;ks; are such as are furnished with that organ,
whether long or short, simple or compound.

2. PELTATE, (petata.) Pl 4, fig. 11. When the
footstalk is inserted into the centre of the leaf, like the
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arm of a man holding a shield.  Ex. Nastartium, Tre-
peeolum majus. X

3. SEsSILE, (sessilic) ave such as spring immedi-
ately from the stem, braanch or root, witiout any foot-
stalk.

4. AMPLEXICAUL, (amplexicaulin.) Pl 4, fig.12.
Clasping the stem with their base. Ix. Several of the
Asters, as Jster Nove-Anglie and 4. amplexicaulis.

5. CoNNATE, (connate.) Pl 4, fig. 13. United at
their base. Ex. Trumpet Honeysuckle, Lonicera sem-
perovivens.

6. PERFOLIATE, (perfoliata.) PL 4, fig. 14. When
the stem runs through the leaf. Ex. Tvularia perfo-
liata.

Observation. The veins or nerves of a leaf will generally deter-
mine whether it be a single perfoliate leaf, as i Uvularia perfoliu=
ta : or double and connate, as occurs in different degrees in the
Trumpet Honeysuckle, Fonicera seripervivens, in Feverwort, 1'ri~
osteum perfoliatum, and in Rudbeckia amplexifolia, where the con-

nexion is slight—Prof. Bigelow.

7. VAGINANT, (vaginantia.) Pl 4, fig. 15. Sheath-
ing the stem or each other. Ex. Most of the grasses.
Wheat, Triticum.

8. EquitanT, (equilantia.) Pl 4,fig. 16. Dis-
posed in two opposite rows, and clasping each other by
their compressed base. Ex. Flenr-de-luce, Iris.

9. DECURRENT, (decurrentia.) Pl. 4, fig. 17. Run-
ning down the stem or branch in a leafy border or
wing. Ex. Many of the Thistles, Mullein, Verbascum
thapsus.

10. Frower-sesrING, (florifera.) Pl 4, fig, 18.
When flowers grow out of the disk or margin of the
leaf. Ex. Ruscus aculeatus. 3

Leaves considered with respect to their form are
cither simple or compound.

3
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Simple Leaves.

" . . P
A SIMPLE LEAF, (folium simplex) is one whose foot-
stalk is terminated by a single expansion. See pl. 5.
Observation. Whose divisions however deep do not reach the
mid-rib. The mid-rib of a leaf is the principal prolongation of the

i'ofot-stalk, which usually runs longitudinally through the middle
of it.

Simple leavves are either
Unp1vinED, (integra) having no divisious or lobes.
Ex. Grasses ; or
LosED, (lobata) divided into segments. Ex. Cranes-
bill, Geranium, and Crowfoot, Rununculus.

Simple leaves are described by their form, surface, &c.

Reference. For the definition of a compound leaf, see sec~
tion VIII.

I1I. Form.

1. ORBICULAR LEAF, (folium orbiculalum.) Pl. 5,
fig. 1. A circular leaf ; baving its length and breadth
equal,

n 2. Rouxpish, (subrotundum.) Yl 5, fig. 2. Ap-
proaching to the circular form. IEx. Roundleaved
Wintergreen, Pyrola rotundifolia.

5. OVATE, (ovatum.) Pl 5, fig. 3. KEgg-shaped ;
the base round and broader than the extremity.

Observation. A very common form of leaves.

4. OBovATE, (obovatum.) Pl 5, fig. 4. Ovate,
with the broad end uppermost. Ex. Clethra alnifolia.

5. ELLIPTICAL, (ellipticum.) Pl 5, fig. 5. Oval;
of the form of an ellipsis, longer than broad, with the
curve of both ends equal.  Ex. Solomon’s Seal, Con-
vallaria. '

6. OrroNG, (oblongum) three or four times longer
than broad.

Observations This term is used with great latitude, and serves

chiefly in a character to contrast a leaf which has a variable, or

not a very decided form, with others that are precisely round,
ovate, linear, &c,
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7. SPATULATE, (spatulatum.) PL 5, fig. 6. Ofa
roundish figure, tapering into an oblong base. Ex.
Marsh rosemary, Statice Caroliniana.

8. WEDGE-suAPeD, (cunciforme.) Pl 5, fig. 6.
Broad and abruptat the summit and tapering down to the
base. Ex. Purslane, Portulacce oleracea.

9, LANCEOLATE, (lanceolatum.) PL 5, fig. 7+ Of a
narrow oblong form tapering towards each end. Ex.
Field Plantain, Plantago lanceolata, and many Willows.

Observaiion. A very common form.

10. Livear, (lineare.) Pl 5, fig. 9. Narrow with
parallel sides. Ex. Most of the grasses.

11. ACEROSE, (acerosum.) Il 5, fig. 10. Needle-
shaped; linear and evergreen, generally acute and rig-
ed. Ex. Pine, Fir, and Juniper.

12. TrRIANGULAR, (friangulare.) PL 5, fig. 11.
Having three prominent angles, without any reference
to their measurement or direction. ~ Ex. Striped Ma-
ple, Acer striatum,

13. QUADRANGULAR, (quadrangulare.) PL 5, fig.12.
‘With four angles. Ex. ‘L'alip-Lree, Liriodendron tuli-
pifera.

14. QUINQUANGULAR, (quinquangulare.) Pl 5, fig.
18. With five angles.

15, DELTOID, (deltoides.) Pl. 5, fig. 14.  Shaped
like the Greek letter A, Delta.

Observation. Trowel-shaped, having three angles, of which the
terminal one is much farther removed from the base than the late-
ral one.—Smith.

16. RmomBoin, (rhombeum.) Pl 5, fig, 15. Dia-
mond-shaped. Ex, Purple Trillium, Trillium erectum.

17. RextrorM, (reniforme.) PL 5, fig. 16. Kid-
ney-shaped ; a broad roundish leaf, tvhose base is hol-
lowed out. Ex. Canada Snake-root, Asarum Canadense.

18. CorpnaTE, (cordatum.) PL 5, fig. 17. Heart-
shaped ; ovate, hollowed out at’the base. Ex. Sun-

flower, and many Vi‘a.
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19. LoNare, (lunatum.) Pl 5. fig. 18, = Crescent-
shaped ; like a half-moon, whether the points are di-
rected towards the stalk or from it.  Xx. Passiflora
lunata.

20. SAGITTATE, (sagitlatum.) PL 5, fig. 19. Ar-
row-shaped ; like the head of an arrow. Ex. Arrow-
head, Sagittaria sagittifolia.

21. Hasmarxe, (hastatum.) Pl 5, fig. 20. Hal-
bert-shaped ; triangular, hollowed out at the base and
sides, but with spreading lobes. Ex. Sheep Sorrel,
Rumex acetosella, and Bitter-sweet, Sulanum dulcamare.,

22. PaNDurivorM, (panduriforme.) Pl 5, fig. 21.
Fiddle-shaped ; oblong, broad at the two extremities
and contracted in the middle. ¥Ex. Some of the leaves
of Various-leaved Aster, Jster diversifolius.

23. RUNCINATE, (runcinatum.) PT. ‘57 lig. #23,
Lion-toothed ; cut into several transverse acute seg-
ments, pointing backward. Ex. Dandelion, Leontodon
tarazacum.

24, LYRATE, (Iyratum.) Pl 5, fig. 25. Lyre-
shaped ; cut into several transverse segments, gradually
larger toward the extremity of the leaf, which is
rounded. Ex. Water Avens, Geum Rivale,

95, Crerr or CroveN,(fissum.) PL 5, fig. 24.
When the margins of the fissures and segments are
straight.

Observation.  Bifidum, two-cleft ; trifidum, three-cleft ; multi-
fidum, many.cleft, &c. express the number of segments.

26. Loren, (lobatum.) Pl 5, fig. 25. When the
margins of the segments are rounded. Ex. Early
Anemone, Anemone hepatica.

Observation.  Bilobatum, two-lobed; trilobutum, three.lobed,
&c. according to the number of lobes.

7. SINUATED, (sinwatum.) - PL 6, fig. 1. Cut
into rounded or wide openings.  Ex. Oak.
28. PArTED, (partitum.) PL 6, fig. 2. Deeply

¢
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divided nearly to the base. Ex. Spotted Geranium,
Geranium maculatum.

Observation. Bipartitum, two-parted ; ripartitum, three-part.
ed ; multipartitum, many parted, according to the number of di-
visions,

29. LAcINIATED or JaceED, (laciniatum.) PI. 6,
fig. 3. Cut into numerous irregular portions.

Observation. 1 Incisum and Dissectum, cut, are nearly synony=
mous with the last—Sm:th.

2. It is remarked by Linnzus, that aquatic plants have their
lower, and mountainous ones their upper, leaves most divided, by
which they better resist the action of the strecam in one case, and
of the wind in the other.

30. PALMATE, ( palmatum.) PL 6, fig. 4. Hand-
shaped ; cut into several oblong, nearly equal segments,
about half way or rather more toward the base, leav-
ing an entire space like the palm of the hand. Ex.
Sweet-gum, Liquidamber styracifolia.

31. PinwaTiFIn, (pinvatifidum.) Pl 6, fig. 5.
Cut transversely into several oblong parallel segments.

o Observation. Cut, but not to the mid-rib.

52. BipINNATIFID, (bipinnatifidum.) PL 6, fig. 6.
Doubly pinnatifid ; cut into segments as in the last,
and the segments cut again. IEx. Roman Wormiwood,
Ambrosia elatior, and paniculata.

33. PECTINATE, (pectinatum.) PL 6, fig. 7. A
pinnatified leaf, whose segments are remarkably nar.
row like the teeth of a comb.

34. UnEQuaL, (inwquale.) PL 6, fig. 8. When the
two halves of a leaf are unequal in dimensions and theiv
bases not parallel.

IV. Termination.

1. TRUNCATED LEAF, (folium truncatum.) Pl s,
fig. 12. Has the extremity cut off, as it were, by a
t;ansvcrse line.  Ex. Tulip-tree, Lericdendron tuliyi.
era.

Q%
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2. Prumonss, (premorsum.) Pl 6, fig. 9. Jagged-
pointed ; bitten off, very blunt with various irregular
notches.

8. ReTusk, (refusum.) Pl. 6, fig. 10. Ending in
a broad shallow notch. Ex. Rumex digynus.

4. EMARGINATE,(emarginatum.) PL6,fig.11. Hav-
ing a small acute notch at the summit.

5. Omruse, (obtusum.) Pl 5, fig. 2. Blunt; end-
ing in a segment of a circle. :

6. AcuTeg, (acutum.) Pl 6, fig. 17. Sharp; end-
ing in an acute angle.

Observation. A very common form,

7. ACUMINATE, (acuminatum.) Pl 6, fig. 12.
Pointed ; having a taper or awl-shaped point. Ex. Sea
Club-rush, Scirpus maritimus.

8. BLUNT, WITH A SMALL POINT, (oblusum cum
acumine.) Pl 6, fig. 18.  Ex. Marsh Rosemary,
Stalice limoniunt,

Ooservation. The fo]lv)‘\ving term, (mucronate,) is sometimes

applied to a leaf of this description.
9. MUCRONATE, (mucronatum or cuspidatum.) PL
6, fig. 14,  Sharp-pointed ; tipped with a rigid spine.
10. CIrrosE, (cirrosum.) Pl. 6, fig. 15, Tendrilled.
V. Margins.
1. ENTIRE LEAF, (folium integerrimum.,) PL 5,
fiz. 1. Ex. The various species of Lilies.

Observation. ‘This term is opposed to all kinds of teeth notches
or incisions. It regards sclely the margin of a leaf, whereas undi-
vided integrum respects its whole shape, and has nothing to do
with the margin., English writers who translate the one entire, and
the other wery entire, are therefore incorrect.—Smith.

2. Srinovs, (spinosum.) Pl 6, fig. 16. Beset with
prickles. Ex. Thistles.

3. UNARMED, (inerme.) is opposed to spinous.

4. CruiaTe, (ciliatum.) Pl 6, fig. 17. Fringed ;
bordered with soft parallel hairs.  Beech tree, Fagus
Jerruginea, and Xylostewm cilialum.
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5, CARTILAGINOUS, yrtilaginum) hard and hor-
ny. Ex. Sazifraga callosa.

6. DENTATE, (dentatum.) PL 6, fig. 18. Tooth-
ed ; beset with projecting, horizontal, rather distant
teeth of its own substance. Ex. Arrow wood, Vibur-
num dentatum.

7. SERRATE, (serratum.) Pl 6, fig. 19.  When
the teeth are sharp and resemble those of a saw, point-
ing toward the extremity of the leaf. Ex. Rose.

Observation. Examples of this are frequent.

8. DouBLY SERRATE, (duplicato serratum) having
a series of smaller serratures intermixed with the large.
Ex. Black Birch, Betula lenta.

9. MINUTELY SERRATE, (serrulatum) is used when
the teeth are very fine.

10. CRENATE, (crenatum.) Pl 6, fig. 20, 'When
the teeth are round:d and not directed toward either
end of the leaf. Ground-Ivy, Glechoma hederacea.

11, JAGGED, (erosum.) PL.7,fig. 1. Irregularly
cut or notched, especially when otherwise divided be-
sides. Ex. Hogweed, Chenopodium wiride.

12. REPAND, (repandum.) Pl 7, fig. 2. Wavy;
bordered with numerous minute angles and small seg-
ments of circles alternately.

13, GLANDULAR, (glandulosum.) Ex. Bay-leaved
Willow, Salix pentandria.

14. RevoLUTE, (revolutum) when the margin is
turned or rolled backward. Ex. Kelmia glauca.

15. IxvoLUTE, (involutum) the reverse of the pre-
ceding.

16. CoNDUPLICATE, (conduplicalum) folded when
:!m margins are brought together in a parallel direc-

ion,

V1. Surface.

Terms expressive of different kinds of surface, ap-
plying equally to the leaf, and to the stem, have been
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already explained, p. 14. rg‘o these may be added the
following, chiefly appropriated to leaves.

1. DorrTED, (punctatum) full of small points hol-
low and transparent, or having vesicles containing in
them an essential oil. Ex. St. John’s-wort, Hypericum
perforatum.

2. WRINKLED, (rugosum) when the veins are
tighter than the surface between them, causing the lat-
ter to swell into little inequalities. Ex. Various species
of Sage, Salvia.

3. BrisTery, (bullatum) is only a greater degree
of the last. Ex. Cabbage, Brassica oleracea.

4. Praytep, (plicatum.) Pl 7, fig. 8.  When
the disk of the leaf, especially toward the margin,
is acutely folded up and down.  Ex. Veratrum viride.

Observation. Folded like a fan, distinguished from waved by
the folds being angular—Jaartyn.

5. UNDULATE, (undulatum.) PL 7, fig. 4. Waved ;
when the disk near the margin is waved obtuscly up
and down. ;

6. Corren, (erispum.) Pl 7, fig. 5. When the
border of the leaf becomes more expanded than the
disk, so as to grow elegantly curled and twisted. Ex,
Malva crispa

7. Coxcave, (concavum) hollow ; depressed in
the middle, owing to a tightness in the border.

8 Convex, (convexum) opposed to the last.

9. Vriny, (verosum.) Pl 7, fig. 6. When the
vessels by which the leaf is nourished are branched
and subdivided, and more or less prominént, forming a
net-work on either or both its surfaces. Ex. Common
Thorn, Cratewgus, and Pear, Pyrus.

10. NERVED, (nervosum or costatum.) TPl 7, fig. 7.
Ribbed ; when they extend in simple lines from the
basc to the point. Ex. Ladies’-slipper, Cypripedium.

11. TurER-NERVED, (frinerve.) Pl 7, fig. 8. Three
ribbed ; is applicd to a leal that has three ribs, all dis-



LEAVES, 35

tinct, from the very base, as well as unconnected with
the margin.

12. BASE-THREE-NERVED, (bast trinerve.) YL 7,
fig. 2. 'I'riply-ribbed at the base ; is when the base is
cut away close to the lateral ribs. Ex. Burdock,
dArctium lappa, and Sunflower, Helianthus annuus.

13. TRIPLY-NERVED, (triplinerve.) Pl 7, fig. 10.
Triply-ribbed ; when a pair of large ribs branch off
from the main one above the base.

14. Corouvrep, (coloratum) expresses any colour
in a leaf besides green.

15. VARIEGATED, (variegatum) is applied to
leaves which become irregularly blotched with white
or yellow. Ex. Striped Grass, JArundo colorata.

16. NAKED, (nudwm) implies that the leaf is
destitute of all kinds of clothing or hairiness. Ex.
Orchis. L4

VIL. Substance, Configuration, &c.

1. CYLINDRICAL, (feres.) PL 7, figi 11. A solid
cylinder.

2. SEMICYLINDRICAL, (semicylindriaceum.) Flat
on one side.

8. SuBuLATE, (subulatum.) Pl 7, fig. 12. Awl-
shaped ; tapering {rom a thick base to a point. Ex.
Saltwort, Salsola kali.

4. Tusvurnar, (tubulosum) hollow within like a
tube. Ex. Common Onion, Allium Cepa.

5. FLesny, (carnosum) of a thick pulpy consist-
ence, as in all those called succulent plants. Ex. Live-
forever. Sedum.

6. Gisrous, (gibbum) swelling on one side or
both from excessive abundance of pulp.

7. ComrrEssED. (compressum) flattened laterally.

8. DEPRESSED, (depressum) flattened vertically.

9. CHANNELLED, (cinaliculatwm) having a lon-
gitudinal furrow. ¥Ex. Sea Plantain, Plantago mari-
tima.
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10. CARINATE, (carinatum) keeled ; when the back
is longitudinally prominent.

11. EnsirorM, ( ensiforme) sword-shaped ; is a two-
edged leaf tapering to a point, slightly convex on both
surfaces. Ex. Flag or Flower-de-luce, Iris.

§ 12. T'Wo-EDGED, (anceps.) Much the same as the
ast.

13. SCIMITAR-SHAPED, (acinaciforme.) Pl 7, fig
14. Compressed, with one thick and straight edge,
the other thin and curved. Ex. Mesembryanthemum
acinaciforme.

14, Harcuer-sHAPED, (dolabriforme.) Pl 7, fig.
13. Compressed with a very prominent dilated keel,
and a cylindrical base. Ex. J. dolabriforme.

15. THREE-EDGED, (Irigonum.) Pl. 7, fig. 15. Hay-
ing three longitudinal sides and as many angles. Ex.
Mesembryanthemum deltoides.

16: THREE-SIDED, (iriquetrum) differs from irigo-
num only in being used by Linneeus for a three-sided,
awl-shaped leaf. Ex. M. emarginatum.

17. Four-EDGED, (teiragonum.) Pl. 7, fig, 16, Hav-
ing four prominent angles. ;

18. ToNGUE-SHAPED, (lingulatum) of a thick, ob-
long, blunt figure, generaily cartilagineus at the edges.
Ex. Jhesembryanthemum linguiforme.

19. MevmBRANOUS, (membranaceum) of a thin, pli-
able texture. Ex. Rubus odoratus.

20. LEATHERY, (coriacewm) thick, tough, and
somewhat rigid. Ex. Magnoha grandiflora, and Hy-
drangea hortensis.

21. EVERGREEN, (sempervirens) permanentthrough
one, two, or more winters, so that the branches are
never stripped. Ex, Pine, Pinus, and Laurel, Kalmia
latifolia.

22. Decipvous, (deciduum) falling off at the ap-
proach of winter, as in most of the trees and shrubs of
our northern climate.

23. ALIENATED, (alienatum.) Pl 7, fig. 17. When
the first leaves of a plant give place to ethers totally
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different from them and from the natural habit of the
genus. Ex. Many of the Mimose of New-Holland.

24. Hoopep. (cucullatum.) Pl 8, fig. 1. When
the edges meet in the lower part and expand in the up-
per. Ex. Hooded Violet, Viola cucullata, and Side-
saddle Flower, Sarracenia.

Observation. A leaf is said to be hooded, whether the edges
unite so as to form a perfect cavity as in Saracenia ; or whether
they simply meet without cohering, as in Viola cucullata~—Profs
Bigelow.

25. APPENDAGED, (appendiculatum.) Pl 8, fig. 2.
Furnished with an additional organ for some particular
purpose not essential to the leaf. Ex. Venus’s Fly-
trap, Dionea muscipula.

Observation. Each of the leaves of this plant is furnished with
a pair of armed irritable lobes, which close upon and pierce or

imprison insects whenever they crawl upon it; hence the name of
Venus’s Fly-trap.

VIIL. Compound Leaves.

CoMmrouxnp LEAvES, (folia composita) consist of
two, or any greater number of leaflets ; ( foliola) con-
nected by a common footstalk.

Observation 1. Any part is denominated common, which includes
or sustains several parts similar among themselves.

2. These leaflets or lobes are, themselves, small, simple lcaves,
and like them vary in form according to distinctions already es-
tablished .—JMilne.

3. A compound leaf is distinguished from a branch by this cire
cumstance, that the leaflets do not fall off alone, but are accom-
panied by the common footstaik.

1. JOINTED LEAT, (folium grticulatum.) Pl 8, fig.
5. Is when one leaf grows out of the summit of anoth-
er with a sort of joint.

2. DicrTaTr, (digitatum.) Pl 8, fig.4. Finger-
ed ; when several leaflets proceed from the summit of a
common footstalk. Ex. Common Cinguefoil, Polentilla
simplex.

8. BINATE, (binatwm.) PL 8, fig. 5. Isa fingered
leaf, consisting of only two leafiets. Ex. Zigophyllum.
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4. TERNATE, (fernatum.) PL 8, fig. 6. Consists of
three leaflets.  Ex. Clover, Trifolium.

5. QUINATE, (quinatum,) Pl. 8, fig. 4, Of five leaf-
lets. Ex. Potentilla simpiex.

6. PINNATE, (pinnatum.) Pl 8, fig. 7. When the
common footstalk bears many leaflets on each side.
It is of several kinds, as follows :

1. With an odd leaflet, (cum impari.) PL 8, fig. 7.
Ex. Rose, Rosa ; Elder, Sambucus ; Sumach, Rhus.

2. With a tendril, (cirrosum.) Pl 8, fig. 8. When
furnished with a tendril inplace of the odd leaflet. Ex.
Pea, Pisum.

3. Abruptly, (abrupte.) Pl 8, fig. 9. Without
either a terminal leaflet or tendril. Ex. Common Sen-
sitive-plant, Mimosa sensitiva.

4. Opposite, (opposite.) when the leaflets are op-
posite in pairs. Ex. Water Parsnip, Sium eugusti-
folium. Roses, pl. 8, fig. 7.

5. Alternately, (alternatim.) Pl. 8, fig. 10. When
they are not directly opposite, but alternate.

6. Interruptedly (interrupte.) P 8, fig. 11. When
the principal leaflets are arranged alternately, with an
intermediate series of smaller ones. Poientilla anserina.

7. Jointedly, (articulate) with apparent joints in
the common footstalk.

8. Decurrently, (decursive) when the leaflets are
decurrent.

9. In a lyrate manner, (lyrato.) Pl 8, fig. 12.
Having the terminal leaflet the largest, and the rest
gradually smaller, as they approach the base. Ex.
Avens, Geum rivale, and common Turnip.

10. In a whorled manner, (verticillate.) Tl 8,fig- 18.
The leaflets cut into fine divaricate segments embrac-
ing the footstalk., Ex. Sium -verticillatum.

7. AURICLED 1LEA¥, (awriculatum foliwm) is a
leaf furnished with a pair of leaflets properly distinct,
but occasionally liable to be joined with it.
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8. CoNJUGATE, (conjugatum) yoked ; consists of on-
ly a pair of leaflets, and is much the same as binate.
Ex. Zygophyllum.

Observation. Two-yoked, (bijugum.) Three-yoked, (¢rijugum.)
Four-yoked, (quadrijugum.) Many-yoked, (multijugum,) %c.ex-
press particular numbers of pairs of leaflets, and are used for that
purpose where such discrimination is requisite for specific charac-
ters, as in the Mimose.

The following terms are applied to the degree of
composition ; without any reference to the mode.

1. Comrounn, (compositum.) Pl 8, fig. 7. Sim-
ply compound.

2. Decomrounp, (decompositum.) PL 9, fig. 4.
Doubly compound.

3. SUPERDECOMPOUND, (supradecompositum.) PL 9,
fig. 5. Thrice compound or more. Ex. Hemlock,
Conium maculatum.

Mode and degree of Composition.

1. BIGEMINATE, (bigeminatum.) PL.9, fig. 5. Twice
paired.

2. TERGEMINATE, (fergeminatum) three times
paired.

3. BITERNATE, (biternatum ) PL 9, fig. 1. Twice
ternate.

4. TRITERNATE, ({riternatum.) PL 9, fig. 2. Thrice
ternate.

5. BipINNATE; (bipinnatum.) PL 9, fig. 4. Doubly
pinnate. .

6. TRIPINNATE, ({ripinnatum.) Pl 9, fig. 5. Triply
pinnate.

7. PEDATE, (pedatum.) Pl 9, fig. 6. Is a ternate
leaf, with its lateral leaflets compounded in their fore-
part. Kx. Viola pedata.

Observation. 1. Leaves are so wonderfully diversified, and the
transition from one form to another is so gradual, that specimens

oceur, not only to answer the preceding terms, which have been
assumed to describe them, but also of every intermediate descrip

4
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tion. On this account two terms are occasionally combined to
express a form between them, as Ovate-lanceolate, (ovato-lanceo-
latum,) lanceolate, inclining to ovate; or Heart-ovate, (cordalo-
ovatis,) as in ground Laurel, Epigea repens.

When shape or any other character cannot be precisely defined,
sub is prefixed to the term used, as subrotundum, roundish ; sub-
sessile, not destitute of a footstalk. By the judicious use of such,
means all necessary precision is attained.

2. The leaves furnish very elegant and natural marks in discrim-
inating the species of plants. Numerous specific names, as well
as characters, which are both elegant and descriptive, are derived
from the leaves, as Pyrola’ rotundifolia,Round leaved Wintergreen ;
Convallaria bifolia, Two-leaved Convallaria; Jster cordifolius
Heart-leaved Aster.

& —

CHAP. IV.

APPENDAGES TO A PLANT.

THE APPENDAGES consist of the appendag;s,
properly so called, the arms, the supports, and the pu-
bescence or covering of plants.

1. Appendages to the Leaf and to the Flower.

1. Strevie, (stipula.) PL 8, fig.7 &8.na. A
leafy appendage to the proper leaves, or to the foot-
stalks. Ex. Rose, Rosa ; Pea, Pisum.

Ohservation. 1. It is commonly situated at the base of the foot-
stalk in pairs, as itis in the above examples, and is extremely dif-
ferent in different plants.

2 Some stipules fall off almost as soon as the leaves are expand-
ed, which is the case with the Tulip-tree, Liriodendron tulipifera ;
in geperal they last as long as the leaves.

3. The stipule in the grasses is peculiar, consisting of an inter-
nal white membrane, crowning the sheath of the leaf and clasping
the culm.

2. Bracr, (bractea.) Pl 9, fig. 7. The floralleaf ;
alealy appendage to the flower or its stalk, differing in
shape or colour, or both from the other leaves of the
plant. Ex. Lime-tree, Tilea, in which it serves as a
wing to the seed.
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1I. Arwms, (arma.)
Weapons of defence.

1. SpINE, (spina.) Pl 10, fig, 1. A Thorn. This
proceeds, not frem the bark, but from the wood itself.
Ex. Thorn, Crategus.

Observation. Sometimes disappears by culture.

2. PRICKLE, (aculeus.) Pl 10, fig. 2. Arises from
the bark only, and comes off with it, having no con-
nexion with the wood. Rose and Raspberry.

Observation. Does not disappear by culture,

111. Svrrorts, ( fulcra.)
1. TeNDRIL, (cirrus.) PL 8, fig. 8. A fibre, in-
tended to support weak and climbing plants, upon
more firm and sturdy ones.  Ex. Peaand Cucumber.

Observation. 1. The tendrils of the Creeper, Vitis quinguefolia,
will adkere to the smoothest flint.

In some cases, the flower and leaf-stalks perform the part of
tendrils, by clinging to other bodies for support, as the leat-
stalks do in the Virgin’s-bower, Clematis Virginiana.

2. Linnzus applied the term supports, ( fulcra) to all the va
rious kinds of appendages, but it seems not to apply very propere
ly to any of them except the tendril, &c.

3, The prickles of the Sweet-briar Rose, being recurved like
hooks, serve as supports by taking hold of other bodies.

IV. PUBESCENCE, ( pubes.)

Glands, hair, &c. which are found on the surface of
the plant.

1. GraND, (glandula) a little tumour discharging
afluid. Ex. On the calyx of the Moss Rose. Pl. 10,
fig. 4,a. On the toot-stalks of the Snow-ball, ¥ibur-
num opulus, and the various species of Passion-flower.
PL 10, fig. 3.

2. Harr, (pilus.) Pl 10, fig. 6. The hairs on
plants are either simple, serving the purpose of pro-
tection from cold, or they are ducts, discharging a fluid.

Observation, The hairiness of plants is liable to disappear by
culture,
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CHAP. V.

INFLORESCENCE,* (inflorescentia.)
INFLORESCENCE is a term used by Linnzus, to
express the particular manner in which flowers are sit-
uated upon a plant.

Observation. Those who wrote before Linnzus used the term
modus florend;, or manner of flowering.

Its various kinds are

1. Wnorzr, (verticellus.)  Pl. 10, fig. 7. Flowers
surrounding the stem in a sort of ring ; though they
may not perhaps be inserted on all sides of it, but mere-
ly on two opposite ones. Kx. Mint, JMentha, and
Balm.

2. RacEMmE, (racemus.) Pl 10, fig. 8. A cluster.
A simple raceme consists of numerous, rather distant,
flowers, each on its own proper stalk, and all connect-
ed by one common stalk. Ex. A bunch of Currants.

Observation. A cluster is most generally pendulous or drooping,
and the flowers all expand nearly at the same time.

Compound receme, (racemus compositus) partial
peduncles divided.  Ex. Selomon’s Seal, Convallarie
TUCETNISL :

Observation.. By partial peduncle, is meant the profer peduncle
of the individuzl flowers, Pl 10, fig. 8, a. a. in opposition to the
common peduncle, b. which is shared equally by all ot them.

Aderegate, (aggregatus) several gathered togethers
Ex. Jdctea racemosa, Black Snake-root.

Unilateral, (unilaterclis) one-sided ; flowers grow-
ing altogether from one side of the common peduncle.

Secundous, (secundus) growing out from more
than one side, but bending round so as to bring the
fiowers all to ene side.

* The Infiorescence does not strictly belong under the head of Herbage, but has

a c¢inim to this place, in as much as it depends on the composition and situation of
the Lrunks.
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3. SpIkE, (spica.) Pl 10, fig.9. Bears numerous
flowers, ranged aleng a common stalk, without any
partial stalks. Ex. An ear of Wheat ; Greater Plan-
tain, Plantago wmajor.

Observation, 1. A mode of flowering in which the flowers are
ranged alternately upon both sides of a simple flower-stalk—
Milne.

2. Some latitude is allowed to this difinitien, and the term spike
is in many instances applied to flowers, which are not entirely with=
out partial peduncles.—Smizh.
~ 8. The common stalk of a spike is termed Raocuis, from its re-
semblance to the back-bone of an animal.

Compound spike, (spica composita.) In a compound
spike the peduncle is divided. :

Spikelet, (spicula) is a term  applied exclusive-
ly to the grasses that have many florets in one calyx,
such florets being ranged on a littie stalk constituting
the spikelet, which little stallk is a part of the flower
itself and not of the infloresence.—Smith.

Observation—~These little groups of florets in one calyx, are
termed spikelets whether they are so disposed as to constitue a
spike or a panicle.

Interrupted spike, (spica interrupta.) In an inter-
rupted or whorled spike, .the flowers are in separate
groups. Ex. Mentha spicata.

One-rowed, (secunda) a spike whose flowers lean
all to one side.

Two-rowed, (disticha) when the flowers look to
‘both sides or stand two ways. ;

Spiral, (spiralis) twisted like s screw. Ex. La-
dies’ traces, JVeottia cernua,

Observation, A spike generally grows erect. Its mode of ex.
pansion, is much more progressive than that of the raceme, so that
a long period elapses between the fading of the lowest flowers and
the opening of the upper ones.

4. CoryMms, (corymbus.) Pl 11, fig. 1. A mode
of flowering, in which the lesser or partial flower-

4%
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stalks are produced along the common stalk, ave of
unequal length, the lower ones being longest, and all
rise nearly to the same height, so as to form a flat and
even surface at top. Ex. Spirea opulifolia, and Yar-
row, Achillea millefolium.

Obseruation. A spike, whose partial stalks are gradually longer

:35 they stand lower, so that the flowers are nearly on a level.—
mith.

Compound, (compositus) when the partial stalks
are divided.

5. Fascicwr, (fascicnlus.y Pl 11, fig, 2. A little.
bundle ; flowers on little stalks, variously inserted and
subdivided, collected into a close bundle, level at top.
Ex. Sweet William, Dianthus barbatus, and Dianthus
Armeria.

6. HEaDp, (capitulum) bears the flowers sessile in a
globular. form. Ex. Globe Amarathus, Gomphrena
globosa. High Balm, Monarda didyma, and M. Kal-
miand.

Observation. 1In the capitulum, the flowers of the summit usu-
ally expand first.

7. UMBEL, (umbella.) Pl 11, fig. 3. A mode of
flowering in which the several flower-stalks or rays,
proceed from one common centre, like the braces of an
umbrella.

Observation. 'The flower-stalks are of such lengths as to elevate
the flowers either to a concave, a level, a convex, or even a globose
surface. 4

Simple umbel, (umbella simplex) when each flow-
er-stalk terminates immediately in a flower. Ex.
Silkweed, Asclepias Syriaca,and Ginseng, Parnax quin-
quefolium.

Compound, (composita.) Pl 11, fig. 8. When each
of the flower-stalks, instead of terminating in a flower,
bears another umbel, (umbellula,) little umbel,

Observation. 1. In a compound umbel, the gréater umbel, con-
stituted of the larger set of rays, is termed UNIVERSAL OF GENERAL
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ambel ; and thelesser umbels, which are borne by the rays of the
greater, are termed PARTIAL umbels.

2. The very extensive natural order of plants called umbell;fe-
rous, have generally compound umbels. Ex. Carrot, Parsnip,
Parsley, Hemlock, &c.

Radiate, (radiata) when the outer petals of the
external flowers are larger and longer than the rest.

Floscular, ( flosculosa) when the flowers are all
alike in size.

8. Cymg, (cyma.) PL 11,fig. 4. A mode of flow-
ering, which has the general appearance of an umbel,
and agrees with it so far, that its common stalks all
proceed from one centre, but differs from it in having
the partial stalks variously subdivided. Ex. Elder,
Sambucus niger, and Snowball, Fiburnuwm.

9. PANICLE, ( panicula.) Pl 11, fig.5. Bears the
flowers dispersed upon foot-stalks variously subdi-
vided.

Observation. It is a sort of branching diffused spike composed
of a number of small spikes which are attached along a commeon
footstalk.—Milne.

Lax, (diffusa) when the stalks are distant. Ex.
London pride, Saxifraga wmbrosa, and Common Oat.

Divaricate, (divaricata.) Spreading ; when the par-
tial stalks form an obtuse angle with the common
peduncle. Ex. Briza, and Red Top, .Jgrostis vul-
garis.

y Dense, (coarctata) when the foot-stalks approach.
Ex. Phlewm paniculatum.

One-sided, (secunda) leaning one way. Ex. Or-
chard grass, Dactylis glomerata.

10. TuYRSE, (thyrsus.) PL 11, fig. 6. A panicle
contracted into an ovate figure. Ex. Lilac, Syringa
vulgaris.

Observation. 1. In the thyrsus the inferior peducles extend
horizontally, whilst the upper ones are nearly upright.






PART III

FRrucTIFICATION, (_fructificatio.)

THE FRUCTIFICATION consists of the Frowrr
and Fruir.

The fructification is a temporary part of vegetables,
destined for the reproduction of the species, terminating
the old individual and begining the new.

Observation. The fructification is an essential part of every
vegetable. Every species of plants produces flower and'#ruit. The
seed is the essence of the fructification, and the whole use of the
flower is to serve in perfecting it. ’

A plant may be propagated by roots, layers, offsets, scions and
buds, but the plants thus produced, are only extensions of the
same individual, and retain all its peculiarities.*

Although a plant may thus be propagated to a considerable ex-
tent, yet it appears that if it be not renewed by seed, it will
sooner or later become extinct, or, as it is commonly expressed,
will run out ; hence we infer that propagation by seed is the only
true reproduction of plants.

Linnezus distinguishes seven parts of fructification,
some of which are essential to the very nature of a
flower or {ruit, others not so indispensably necessary,
and therefore not always present.

I. Canxx, (calyx.) Pl 13, fiz. 1. Flower-cup,
generally resembling the leaves in texture and colour,
and forming the outermost part of the flower. This is
not essential, andis often absent.

Observation. Commonly called the green leaves of the flower.

1I. Cor xLrA,(coro’la.) Pl.12,fig. 1.a.a.a. The more
delicate coloured internal leat or leaves, likewise not
essential.

Observation. 1. Commonly called the flower leaves.

2. PrraL is the term given to each separate leaf of the corolla.

* Thisis exemplified in the various kinds of apples, which are propagated by en-
grafting and inocculation, .
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IIL STamEeN, (stamen.) PL 12, fig. 5.  Connmon-
ly consisting of a thread-like body, bearing a sack at
top, containing a culoured dust, placed internally in re-
spect to the corolla. This is essential.

1V. Pistin, (pistiltum.) Pl 12, fig. 4. In the centre
of the flower, consisting of the rudiments of the fruit,
with one or more organs attached to -them, and, of
course, essential,

V. Pericarp, (pericarpium.) Pl 14,fig 6,7, &c.
The seed-vessel, ot a pulpy, woody orleathery texture,
enclosing the seeds, but wanting in many plants.

VI. SkED, (semen) the perfecting of which is the
sole end of all the other parts of the fructification.

VII. RecepracLe, (receptaculum.) Pl 12, fig. 2, a.
The basis or point of connexicn of the other parts.
This must necessarily be present in some form or other.

Observation. Each of these seven parts occurs under a variety of
forms, which are next to be explained.

I. Calyax.

THE CALYX or external covering of the flower,
when present, was originally divided by Linnzus into
seven kinds.

Observation. As the student is beginning to examine flowers, he
should be reminded that all Dovsie Flowers, ( flores pleni,) are
imperfect. Although they are esteemed in the gardens as beauti-
ful, yet they are unfit for botanical illustration and have been em-
phatically called wcgétable monsters. This fullness or impletion as
1t is termed, of flowers, takes place in a variety of ways ; but the
most common, is by the conversion of the stamens into petals.

The seeds of double flowers are imperfect, because the organs
which are necessary to the formation of perfect seed, are oblite-
rated. Impletion is caused by excess of nourishment, and is prin-
cipally the result of art occuring almost exclusively among culti-
vated plants. This shews us that deformity, in consequence of
luxury, occurs in the natural as well as in the moral world.

The attention of the young botanist is therefore directed to the
fields and woods in preference to the garden. The cultivated Rose,
Pzony, Double Carnation, &c. areexamples of double flowers.

1. PErIANTH, (perianthium.) Pl 18, fig. 1. A ca-
lyx which is contiguous to, and makes a part of the

»
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flower. ¥Ex. The five green leaves which encompass
a Rose, including their urn-shaped base. The tubular
part comprehending the scales at its base in the Pinks.

1. Number of Leaves.

1. Monophyllous perianth, (Perianthium monophyl-
. lum) when it consists of one leaf.

2. Cleft, ( fissum) divided down not exceeding half
way to the base.

. Parted, (partitum) divided almost to the base.

4. Two-leaved, (diphyllum.) three-leaved, (triphyl-
lum,) and so on, according to the number of leaves.

5. Polyphyllous, (polyphyllum) many leaved.

2 Form.

1. Inflated, (ventricosum) swelled or distended.
Ex. Cucubalus Behen.

2. Prismatic, (prismaticum) with sharp, and some-
what parallel angles. Ex. Monkey Flower, Mi-
maulus.

3, Imbricate or scaly, (imbricatum or squamosum,)
Pl 16, fig. 3. With its leaves lying one over another.
Ex. Thistle, and most of the compound flowers.

4. Squarrose, (squarrosum) when the leaflets which
compose it are bent back at the points.

6. Ciliate, (ciliatum) fringed with hairs or bris-
tles on the margin.

7. Muricate, - (muricatum) set with short stiff
prickles.

5. Scariose, (scariosum) when the leaflets are hard,
thin, and dry.

8. Spinous, (spinosum) thorny; each lcaflet tip-
ped with a thorn. Ex. Thistles.

9. Turbinate, (turbinatum) having the figure of a
top.
10. Calyculate, (calyculatum) doubled; when one

calyx appears to be enclosed at its base by another.
* Ex. Mallow, Malva.”

>
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Observation. This part is of an infinite variety of forms, in dif-
ferent genera, being either simple or compound, regular or irreg-
ulur, equal or unequal. In some instanees it is permanent until
the fruit is ripe, in others it is caducous, falling even before the
flower is well expanded.

2. The Perianth is much the most common kind of calyx, It
is the calyx properly and commonly so called,” being sometimes
denominated Calyx by way of eminence, as though there were no
others. The genus Anemone, for example, is defined to be * with-
out a calyx,” while several of the species are acknowledged to
have that kind of calyx called involucrum. ;

2. InvoLvcRE, (involucrum.) Pl 11, fig. 5. A calyx
remote from the flower. Ex. Hemlock, Conium macu-
latum.

Observation. It usually accompanies an umbel.

1. Universal invelucre, (imvolucrum universale)
when the leaflets are placed at the origin of the univer-
sal umbel. PL 11, fig. 8, a.

2. Partial, (pariiale) when the leaflets are placed
at the foot of a partial umbel. Pl 11, fig. 3, 5.

8. Dimidiate, (dimidiatum) placed only on one side.
Not going all round.

Observation. 'The term involucrum has been applied to the mems-

branes covering the fructification of ferns, JInducium has also
been applied to thie same.

3. AMeNT, (amentum.) Pl 13, fig. 2, 3, & 4. Cat-
kin. A species of calyx, consisting of a number of scales
ranged along a common thread-like receptacle, each
protecting one or more stamens or pistils. Ex. Itis
the most common calyx of the forest trees, Oak, Wal-
nut, Chesnut, Birch, Alder, Hazlenut, &c.

Observation. The whole forms an aggregate flower.

4, SPATHE, (spathn.) Pl. 18, fig. 5. A calyx which
bursts longitudinally, and is more or less remote from
the flower. Ex. Common Blue Flag, Iris, and Naur-
cissus.

Observation. Inmany cases the spathe is of a membraious tex-
ture, and withers soon after the flower is evolved.
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Observation. 'I'he spathe sometimes encloses a Spadix or elon.
gated receptacle common to many flowers. PL 13, fig. 5, a. & b,
Ex. Indian Turnip, Arum.

5. GLumE, (gluma.) Husk. Pl 13, fig. 7. The
calyx of the grasses, and grass-like plants of a chaffy
texture.

Each separate piece of the glume is termed a valve.

Observation. 1. To the glume belongs the Awx,(arista) beard ; a
bristle-shaped appendage, usually spiral or twisted, and possess-
ing the property of being moved by moisture. This is what gives
motion to what is called the animated oat.

2 The corolla of grasses is precisely of the same husky nature
of their calyx, and is by some botanists considered as such.

6. CALYPTRA, (calypira.) Pl 18, fig. &. The ca-
lyx of the mosses, which is placed over the unripe fruit
like an extinguisher upon a candle, but is scon torn
from its base and elevated alung with the ripening cap-
sule.

Observation. Sir J. E. Smith considers it a species of corolla.
The same author makes another species of calyx, Perichietium,
a scaly sheath investing the fertile flower, and consequently the
base of the fruit.stalk in some mosses.

7. Vorva, (volva.) Pl 2, fig. 9. b; Wrapper or
covering of the Fungus tribe. It first envelops the licad
of the Fungus, afterwards bursts and appears in a lacer-
ated form about the trunk.

‘II. Corolla.

THE COROLLA. Pl 12, fig. 1,a. a. a. Com-
monly called the flower-leaves, consists of those more
delicate and dilated, generally more coloured leaves,
which are always internal with respect to the calyx,
and constitate the chief beauty of the fower. Ex. In
the Rose the corolla is red and fragrant ; in the Vio-
let, purple 5 in the Primrose, yellow.

"The term corolla includes two parts, the Prrar,
(petalum) and the NEcTARY, (neclarium.) "The Nec.
tary is to be treated of in a scpavate secticn.

5
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The following terms are applied to the corolla.
1. Number of Petals.

1. MoNoPETALOUS CoroLLA, (corolla monopetala.)
Pl 13, fig. 10. Consisting of only one petal or leaf.
Ex. Thorn-Apple, Datura stramonium.

T'ube, (tubus.) Pl 13.fig. 10, a. _The narrow, hol-
low part of a monopetalous corolla, by which it is fix-
ed to the receptacle.

Limb, (limbus.) PL 15,fig. 10. 3. The border, or
upper dilated part.

Orifice, ( fuux) jaws or throat ; the opening of the
tube,

Observation. DIPETALOUS, TRIPETALOUS, TETRAPETALOUS, PEN=
TAPETALOUS, and HEXAPETALOUS, are terms applied according to the
number of petals.

2. PovnypETALOUS, ( polypetala) consisting of many
petals. Ex. Water Lily, Nymphewa.

Observation.. Linnzus uses this term in opposition to the mo-
nopetalous corolla. By other writers it is usually put down for
a flower consisting of more than six petals.—=JMarzyn.

Claw, (unguis.) Pl 18, fig. 15, a. Is the narrow
part of the petal of a polypetalous corolla, by which
1t is attached to the receptacle.

Border, (lamina.) PL 18, fig. 15, b,- "The upper
spreading part. :

Observation. This corresponds to the Limb of a monopetalous
corolla, and the Claw, to the Tube.

2. Proportion of the Petals.

1. REGULAR, (regularis) when it consists of petals
equal in size and similar in form. Ex. Rose. .

9. IRREGULAR, (irregularis) when it consists of ir-
regular and dissimilar petals, which are generally ac-
companied with a nectary. Ex. Larkspur and Violet.

3. KquaL, (equalis) see regular.

4, UNvQUALs (inwqualis) when some segments are
smaller than others, Ex. Veronica.
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3. Form.

1. BELL-suapED, (campanulata.) Pl 13, fig. 9.
Without a tube, expanding immediately from the re-
ceptacle. Ex. Bell-flower, Campanula.

2. FunsEL-suAPED, (infundibuliformis.) Pl. 13, fig.
10. 'T'ubular at bottom, but gradually expanding to-
wards the top. Ex. Thorn-Apple, Datura.

5. SALVER-SHAPED, (hypocrateriformis.) PL 13, fig.
11. Having the berder spread out horizontally and
placed on a tube. IEx. Phlox.

Observation. Resembling an old-fashioned salver.

4. WHEEL-SHAPED, (rolata.) Pl 18, fig. 12. Aflat
border with scarce a tube. KEx. Potatoe, Solanum tu-
berosum, and Borage, Borago. : ;

5. RiNgENT, (ringens.) Pl 13, fig. 138. Irregular
and gaping like the mouth of an animal.  Ex. Hyssop,
Hyssopus. ‘

Observation. A ringent flower is an irregular one-petaled co=-
rolla, the border of which is divided into two parts, called the up-
per and the lower lips.

The following terms are sometimes applied to the
parts of a ringent corolla,

1. Helmet, (galea.) PL 13, fig. 13, a. The upper
lip.

2. Beard, (barba.) PL 18, fig. 18, b. The lower
Tip.
ps. Gape, (rictus) the space between the lips.

4. Throat or Jaws, (faux) the opening of the tube.

5. Palate, (palatum) the prominent swelling in the
throat.

6. Neck, (collum) the upper part of the tube.

6. PERSONATE, (personata.) Pl 13, fig. 14. Re-
sembling the ringent, but having the throat closed with
a permanent swelling called the palate, (palatum.) Ex.
Toad-flax, Antirrhinum.

7. TvBULAR, (tubulata.) Pl 16, fig. 1, a. Is ap-
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plied to the floret of a compound flower, when it ends
in a tube, the border being five cleft.

8. LacurATe, (ligulata.) Strap-shaped. Pl 16, fig.
1, b. Also a floret of a compound flower tubular at base,
but terminating in a flat strip extending out at one side.

9. Cructrory, (eruciformis.) = Cross-shaped. Pl
13, fig. 15. composed of four equal petals placed in
the form of a cross. Ix. Cabbage, Mustard, Radish,
and Shepkerd’s purse.

10. RosAackous, (rosacea) consisting of five petals re-
sembling arose. [Ex. Strawberry.

11. Livtacuovs, (liliacea.) Pl 12, fiz. 1. Resem-
Lling alily, consisting of six fleshy petals. Ex. Dog-
tooth Violet, Erythronium and "I ulip.

12. PAPILIoNACEOUS, (papilionacee.) Butterfly-shaped.
Pl 14, fig. 1 & 2. Irregular and spreading, somewhat
like a butterfly. Ex. Pea.

T'he various petals which compose such a flower are
distinguished by appropriate names, as

1. Banner, (vexilum.) Pl 14, fig. 2, a. The large
one at the back.

2. Wings, (ale) b. b. the two side petals.

3. Keel, (carina) c. consisting of one or two petals
.embracing the internal organs, and resembling a boat
in forin.

15. INcoMPLETE, (incompleta) when parts, which
analogy would lead ,us to expect, are deficient. Iix.
Amorpha, a papilionaceous flower, apparently but con-
sisting of the banner only.

Observation. It is remarkable that irregular flowers sometimes
vary to regular ones in the very sume plant, as in Bignonia radi-
cans.

4. Duration.

1. Capvcovs, (caduca) falling before the stamens.

2. Drcivvovs, (decidue) falling with the stamens.

3. MarcESCENT, (marcescens) withering, without
dropping.

Gbservation. 1. The corolla may usually be distinguished from
the calyx by the fineness of its texture and brilliancy of colour.



COROLLA. 53

The calyx is generally of a rough and thick texture and usually
green. But there are many exceptions ; the caly; is in some
cases coloured,* and the corolla in some green. Linnzus distin-
guishes them thus ; the calyx has its leaves or segments opposite
the stamens, while the petals or segments of the corolla alternate
with them.

2. The corolla is wanting in many plants, and therefore, the
office it performs, whatever it may be, is either dispensed with,
being not essential, or is performed by some other part.

The uses of this very conspicuous part have not yet been fully
explained ; the following have been assigned to it.

1. To protect the tender and important parts within, especially
fiom wet.

2. To furnish a resting place for insects in search of houey.

S To submit the juices to the action of air and light. Dr. Dar-
win calls the corolla, the lungs of the stamens and pustils, and with
great probability, for it abounds with air vessels. ‘

St. Pierre supposes the corolla to regulate the sun’s influence
on the fructification of the plant, by reverberating the solar rays
upon the anthers and stigma; or, in some instances, by sheltering
them from too intense heat.

NEcTARY, (nectariwin) is the part of the corolia
which contains, or which secretes honey, -

Observation. 1. Linnzus usually called every supernumerary
part of the flower Nectary, from analogy only, though he might
;lot, in every case, be able to prove that such parts produced
honey.

2. The nectary is confined to no particular part of the flower,
but is extremely various in situation as well as form. 1t cannot,
in all cases, be considered as a part of the corolla.

In relation to the corolla, nectaries are of four kinds.

1. A mere cavity in the corolla, as the groove in the claw of the
petal of the Lily, and the cavity near the base of the petal in
Crown Imperial.

2. A process of the corolla itself, as the scale of the Panuncu-
lus and the spur of the Violet.

3. An organ separate entirely from the petals, but of a similar
texture and colour, as in Columbine, JAquilegéia. Pl. 14. fig. 3

4. An organ separate from the corolla and dissimilar in strtiet-
ure,as in Jack-in-a-bush, Nigella, and Monk’s-hcod, Jconizum. Fi g- 5.

The following are some of the forms of the nectary.
1. Spur or horn-shaped, (nectarium corniculatum.)

* Coloured is here technically used for any other colour than green.
5%
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PL 14, fig. 3. Ex. Larkspur, Delphinium and Nas-
turtium, Trapeolum.

2.> Cup-shaped. Pl 18, fig. 6. Ex. Narcissus.

3. Scale, (squama.) Ex. Buttercup, Ranunculus.

4. Glandular, (glandulosum.)  'These actually
secrete honey, and are the most indubitable of all
nectaries. In the cruciform plants, as Cabbage, Tur-
nip, Mustard, Radish, Gilly-flower,-&c. they are four
green glands at the base of the stamens.

Observation. In monopetalous corollas, the tube contains, and
probably secretes the honey.

General observation. 1. There can be no doubt that the sole use of
the honey with respect to the plant is to tempt insects, who, in
procuring it, fertilize the flower by disturbing the dust of the
stamens, and even carry that substance from the barren to the fer-
tile blossoms.— Smith.

2. In discriminating the genera, the nectary often furnishes the
essential character.,

iII. Stamens.

STAMENS, (stamina.) PL 12, fig. 1, b. b. b. These
are situated internally as it respeets the calyx and
corolla, and externally with respect to the pistils. They
are various in number in different flowers, from one to
some hundreds.

T'he Stamen commonly consists of two parts.

1. FiramexT, (filamentum.) Pl 12, fig. 8, b.; and

9. ANTHER, (¢nthera) a, which is elevated upon
the filament.

The filament is sometimes wanting, when the anther
is termed Sessile, (sessilis.)

The ANTHER is generally of a membranous tex-
ture, consisting of two cells or cavities bursting longitu-
dinally at their outer edges, as in the Lily. Inthe Po-
tatoe, in the Kulmia, and some others, it opens by pores
at the summit. :

The PoLLEN is a powder or dust, which is contained
by the anther and discharged chiefly in warm dry
weather, when the coat of the anther contracts and
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bursts. Eachgrain of the pollenis commonly a membra-

nous bag, round or angular, rough or smooth, which re-

mains entiretill it meets with moisture, being contrary

in this respect to the nature of the anther ; then it burst
with great force, discharging a most subtle vapour.

Observation. The stamens are changed to petals in double

flowers, andjrendered useless, as in Piony. They are often oblit-

erated by excessive nourishinent, as in the Snow-ball or Guelder
Rose, Viburnum Opulus. :

IV. Pistils.

PISTILS, (pistilla.) These are situated within the
staméns in the centre of the flower. Like the stamens
they vary in number in different flowers from one, to
hundreds.

Each pistil, P1. 12, fig. 4, consists of three parts.

1. GERMEN, (germen) c, the rudiment of the fruit
and sced. aw

Observation. The Germen is termed

Surrriour, (superum) when it is above the calyx and corolla,
as in the Strawberry and Raspberry.

InrerIoUR, (inferum) when it is below them, as in the Apple and
Pear. The situation of the calyx and corolla is the opposite of that

of the germen, being 1¥rErRIOUR When the germen is surErIOUR, and
sUPKRIOUR when it is INFERIOUR.

2. STYLE, (stylus) b. 'This is often wanting, and
serves merely to elevate thethird part,the stigma.

3. STiGMA, (stigma) a, the top of the pistil which
receives the pollen from the anthers,

This is always present. Its shape is various, either
simple, scarcely more than a point; or capitate, forming
a little round head 3 or variously lobed. Sometimes
hollow and gaping, more especially when the flower is
in its bighest perfection, very generally downy, and
always more or less moist, with a peculiar viscid fluid,
which in some plants is so copious as to form a large
drop, though never big enough to fall to the ground.
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Functions of the Stamens and Pistils.

These parts contribute to the perfecting of the seed
in the following manner.

After the flower is expanded the anther bursts in
dry weather and discharges the pollen, the particles of
which, come in contact with the stigma, and meeting
with the viscid moisture with which this part is cover-
ed, explode and discharge their ontents, which are said
to be a subtle vapour.

It is probable that the contents of the pollen are ab-
sorbed by the stigma and transmitted to the rudiments
of the seeds in the germen.

This contact of the pollen with the stigma seems to
be the great object of the flower, by which it renders
the seed perfect and capable of vegetating ; and no
seed is perfect or will grow, unless it has taken place.

The stamens and}tils, or more particularly, the
anther, stigma and gerinen, are indispensable to the per-
formance of this important function.*  All other parts
may be, and occasionally are, wanting.

Observation. 'The corolla first attracted the attention of hotan-
ists, and is considered by the vulgar the most important part, but
the stamens and pistils are essentially the flower, and constitute

one in effect without any other part. They are presumed to be es-
sential to all plants.

Linneus clearly established these doctrines, and for- .
tunately fixed upon the stamens and pistils, organs
necessarily universally present, as the foundation of

his first divisions of the vegetable kingdom, the classes
and orders.

Situation of the Stamens and Pistils.
‘ie stamens and pistils are situated together in the
same flower, as in the Lily and most plants ; or in sep-
arate flowers on the same plant, as Indian Corn, Zea

* Mare’s tail, Hippuris, an exotic plant, has a flower of the most simple structure,
having only one stamen and one pistil, without any calyx or corolla,
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Mays ; Cucumber, Cucumis ; or in separate flowers
on separate plants, as in the Willow.

This gives rise to the following distinctions of
flowers.

1. BARREN FLOwWERs, flowers having stamens
only.

Observation. 1. Called BARREN because they produce no seed.
2. Sometimes called STAMEN-BEARING OF STAMENIFEROUS,

2. FErRTILE, having pistils only.

Observation, 1. Called rrnTILE because they bear seed.

2. Sometimes called PIsTIL-BEARING Or PISTILIFEROUS.

3. PerrrcT, furnished with both stamens and
pistils.

Observation. 1. Called rErrrcT hécause they contain both the
rudiments of the seeds, and all that isgnecessary to perfect them.

2. On account of the separation stamens and pistils in
the barren and fertile flowers, the een termed SEPARATED
rLowkrs ; and on account of their perfect ones, they have
been denominated UNITED FLOWERS. ~

V. Pericarp. ~f

PERICARP, (pericarpium) the seed vessel ; which

is formed by the germen enlarged.

Observation. Tt is not an essential part, the seeds being fre-
quently naked and guarded only by the calyx, as in Motherwort,
Leonurus. The use of the seed vessel is to protect the seeds till
ripe, and then in some way or other to promote their dispersion,
either by scattering them by its elastic power, or by serving as
food for animals.

Pericarps are of several kinds.

1. CapsuLE, (capsula.) PI. 14, fig. 6. A dry seed-
vessel of a woody or membranous texture.
Thorn-apple, Datura stramonium. '

Terms applied to the parts of seed-vessels and principally
to the parts of a capsule.

1. Valves, (valvule) the pieces into which a capsule
usually splits.
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Ohservation. Although the capsule usually splits into valves, .
vet it sometimes discharges its contents by orifices or pores, as in
Bell-flower, Campanula, andPoppy, or falls off entire with the seed.

2. Sutures, (sufuree) the seams by which the valves
are united to cach other.

8. Cells, (loculi.) PL 14, fig. 6, a. Thecavities con-
taining the seeds.

4. Dissepiments, (dissepimenta) partitions between
the cells.

5. Collumn, (collumella) b. The pillar to which the
seeds are attached.

Observation. 'The capsule is called one-valved, two-valved, &c.
according to the number of valves ; and one-celled, two-celled, &c
according to the number of cells.

2. S1LIQUE, (siliqua) Pod. Pl 14, fig. 7. A long,
dry, solitary seed-vessely consisting of two valves with
a dissepiment intery r, seeds attached alternately
to one and the ot ture. Iix. Cabbage, Rad-
ish, &c.

Silicle, (silicula.) Pl 14, fig. 8. A silique or pod,
of a short rounded figure. Ex. Shepherd’s’ purse,
Thlaspi.

Observation. Nearly or quite as broad as long.

3. LEGUME, (legumen.) PL 14, fig. 9. A mem-
branous seed-vessel of two valves, no dissepiment, seeds
attached to one suture only. Ex. Peaand Bean.

Observations Sometimes this kind of fruit lodges but one seed,
as in Clover.

Loment, (lomentum) expresses an elongated seed-
*], consisting of two valves, externally forming su-

» but never bursting like the legume.  Internally
it'is divided into cells by small transverse partitions.
Ex. Cassia and Hedysarum.

4. DrupE, (drupa) Stone-fruit. 7Pl 14, fig. 10.
Cousists of a pulpy coat enclosing a nut.  Ex, Peach.
Plumb, Cherry, &c.
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5. Pomg, (pomum.) PL 14, fig. 1. IHas a pulpy
coat like the drupe, but contains a capsule with several
seeds. Ex. Apple and Pear, Pyrus.

6. BERRY, (bacca.) PL 14, fig. 12. A fleshy peri-
carp without valves, containing one or more seeds en-
veloped with pulp. Ex. Gooseberry and Currant,
Ribes.

Compound Berry, (bacca composita.) Pl. 14, fig. 3.
Consists of several single ones, each containing a seed,
united together. Ex. Raspberry, Rubus. Each sepa-
rate grain is denominated Jcinus.

Observation. 'The melon and cucumber tribe have a berry of a

peculiar kind ; the cells together with the seeds are remote from
the centre, the seeds being inserted into the sides of the fruit.

7. STROBILE, (strobilus) Cone. Pl 14, fig. 14. TIs

acatkin or ament, hardened enlarged into a sced-
vessel. Ex. Pine and Fir. :
VI.

SEEDS, (semina) are the ¢ sole end and aim of all
the organs of the fructification. ~Every other part is,
in some manner, subservient to the forming, perfecting,
or dispersing of them.” .

A Seed consists of several parts.

% Corcurg, (corculum.) Pl 16, fig. 8, b.e. This
is the chick or embryo of the future plant. It is the
cssential part of the seed, to which all the rest are
wholly subservient, and without which no seed will
vegetate. :

The Corcule consists of two parts.

1. Radicle, (radicula) b, the descending part, wl’
unfolds itself into roots. X

2. Plume, (plumula) c, the ascending part, which
unfolds itself into herbage.

2. CorYLEDONS, (cofyledones.) Seed-lobes. PL. 16,
fig. 8, @.a. 'They usnally constitute the principal bulk
of the seed. They are attached immediately to the
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corcule, which they nourish until it has taken sufficient
root to support itself from the earth.

Observation. The cotyledons are commonly two in number, as
in the Bean. They rise out of the ground with the plume, and
become the Seminal leaves, ( folia seminalia) Pl. 16, fig. 10, still
supplying nourishment to the young plant, and acting as lungs to
it by permitting the juices to be changed in them by the action of
light and air.

From their Cotyledons Plants are denominated

1. Acotyledonous, (acotyledones) supposed to have no
cotyledons. Ex. Ferns.

2. Monocotyledonous, (monocotyledones.)Pl. 16, fig.
7. Having one cotyledon orlobe. Ex. Grasses.

3. Dicotyledonous, (dicotyledones.) Pl. 16, fig. 8.
Having two. Ex. Bean, Pea.

4. Polycotyledonou&(polycotyledones.) Pl 16, fig.
9. Having several. "Ex. Pine and Fir.

3. Sxiw, (festa) ey es the other parts, giving
them their proper shape for the skin is properly
formed while they are a homogenous fluid.

Observation. 1. This is sometimes lined with a fine and delicate
membrane.

2. ;There is in some cases a loose coat (arillus) external to the
skin, which generally falls off when the seed is ripe.

4. ScAR, (hilum) is the point by which the seed is
attached to the vessel or receptacle. s

Observation. At this point all the parts of the seed are connect-
ed; through this part it is nourished while connected with its par-

ent plant ; and through it also, it imbibes the juices of the earth
previous to germination.

Appendages to the seed.

ﬁ Parrus, ( pappus.) Pl. 16, fig. 5, c. The feathe-
ry crown of seeds calculated to waft them in the wind.
Ex. Dandelion, Thistle. :

2. StTIrE, (stipes) b, A thread which connects the
pappus with the seed.
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The Pappus is termed

L. Stipitate, (stipitatus) when supported on a stipe.
Ex. Dandelion.

2. Sessile, (sessilis) when it is immediately connect-
ed with the seed. Ex. Jpargia.

3. Pilose, (pilosus) when it consists of simple hairs.

Ex. Golden Rod, Solidago.
4. Plumose, (plumosus) when each hair is branched

like a feather. Ex. Dandelion.

5. Membranaceous, when it consists of thin, trans-
parent leaves.

3. Ta1L, (cauda) is an elongated, generally feathe-
ry, appendage to some seeds formed from the perma-
nent style. Ex. Virgin’s bower, Clematis ; Avens,

Geum.

4. Wine, (ala) a dilated membranous appendage to
seeds. Ex. Catalpa tree and 'T'rampet-flower, Bignonia.
DISSEMINATION, (ﬂqeminatio)

The various contrivances of nature to disperse and scatter
abroad the seeds

Observation. The various modes by which seeds are dispersed,
is a subject truly wonderful, and cannotfail to excite admiration
in an observing mind. ‘The numerous organs evidently construct-
ed for this peculiar purpose ave alone sufficient to prove, be-
yond a possibility of doubt, that the creation is the product of
superiour intelligence and design.

Naturalists observe four means of dissemination.

1. Rivers and running waters. 2. Wind. 3. Animals. 4. An
elastic capsule.

1, Seeds are often conveyed by running waters a great distance
from their native soil, and cast upon a very different climate, to
which, however, by degrees, they render themselves familiar.—
Milne

2. Those which are carried by the wind, are either furnished
with a pappus, as in the Dandelion, Thistle, and other compound
flowers, or with a wing, as the Muple, Ash, Trumpet.flower,
The bractea of the Lime-tree or Basswood, 7%lea, serves to wing
the seed ; it is placed obliquely, so as to give a rotatory or
whorling motion as it falls. Winged seeds generally are so con-
structed as to acquire a rotatory motion as they fall, and arc thus
suspended some time in the air.

Many seeds, in addition to the means of dissemination, are cal-
culated to bury themselves in the earth. The seeds of many of
the compound flowers, as the Dandelion, have harbs pointing up.

6
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ward in such a way, that after they are thrown down, the wind, by
moving the pappus, works them into the earth, The Animated
Oat, being moved by every change of moisture, affecting its twist-
ed awn, works its way into the earth with wonderful certainty.

3. Animals feed on the pulpy fruits, and at the same time dis=
perse their seeds, voiding them in a condition to vegetate.

Some seeds attach themselves to animals, by means of barbs and
hooks, which are either affixed to the seeds themselves, as in Car-
rot, or to their calyx, as in Burdock, Agrimony and Bidens.

4. The Touch-me-not, Impatiens, is a common cxample of an

lastic capsule,. .. y

N\ WL Receptacle.

RECEPTACLE, (receptaculum.) Pl 12, fig. 2, a.
Is the common base or point where all the other parts
of the fructification unite,

It is termed

1. Prorer, when it belongs to a simple flower.

2. Common, when it belongs to aggregate flowers,
which see below.

Observation. 1t is not a very definite part in simple flowers,
there being no particular line of separation between it and the

other parts; in the coempound flowers, as the Dandelion, Sun-
flower, &c. it constitutes a remarkable and important part.

Simple and Aggregate Flowers,

1. A SIMPLE FLOWER, (flos simplex) is a flower
which has a single fructification, complete in all its
parts, none of which are common to many flowers, as
the Rose and Lily.

Observation. A flower furnished with both calyx and corolla,
is termed a ComrrreTE flower, (flos completus ;) when the latter is
wanting, INcoMPLETE, (incompletus ;) and when the corolla is pres-
ent without a calyx, Naged, (#udus.)

2. AGGREGATE FLOWER, ( flos aggregatus) is applied
by Linnzeus to such flowers as are made up of a num-

r of smaller flowers, collected together by means of
a part, either a calyx or receptacle, common to them all.

Observation. Xach of the flowers, which goes to constitute an ag-
gregate flower, is called a rrorer, (flosculus) little flower ; and,
from the above description, it is evident, does not constitute a
complete flower of itself, as one or two of the essential parts of a
flower are common to the whole aggregate. It happens, bowever,
sometimes, that the floret will be furnished with a part analogous
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to the common part in the aggregate ; thus, besides a common ca-
lyx, each floret may have its own proper calyx.

Linnzus enumerates seven kinds of aggregate
flowers.

1. AGGREGATE FLOWER, ( flos aggregalus) properly so
called, which has a common undivided receptacle, the
anthers all separate and distinct.

Obeervation. Flowers usually blue, purple or white.

2. CompounDd FLOWER (flos compositus) has also a
common undivided receptacle, but the filaments, which
are five, have their anthers united into a tube. Ex.
Dandelion, Sunflower, Daisy, &c.

Observation. These constitute the class Syngenesia, which see.
Flowers usually yellow, especially in the centre or disk.

3. AMeNTACEOUS (flos amentaceus) has a thread-
like receptacle, along which are disposed scales,
each of which is accompanied with one or more sta-
mens or pistils. Ex. Willow.and Alder. See Amux~T,
page 48.

Observation. 1. The greatest part of the amentaceous flowers arc
separated.

2. The birch, detula ; beech, fagus ; poplar, populus ; hazel,
corylus ; hornbean, carpinus ; pine, pinus; walnut, juelans ; ouk,
guercus ; and some other trees, are amentaceous. The fertile flow-
ers of some of these are not aments, as the walnut, oak, and hazel.

4, GLUMOSE, (flos glumosus) has a slender, thread-
shaped receptacle, along which are disposed a number
of florets, all enclosed in a common calyx, termed
GLUME, (gluma.) Ex. Grasses.

5. Seapiceous, (flos spadiceus) a sheathed flower,
in which the receptacle common *to many florets is a
spadia, enclosed with a sheath (spatha.) Ex. Common
Dragon Wild Turnip, Arum.* '

6. UMBELLATE, (flos umbellatus) in which the flo-
rets are borne on footstalks produced from a common
receptacle. Ex. Hemlock, Carrot. See UMBEL, p. 42.

7. Cymosg, (flos cymosus) consists also of florets
borne on foot-stalks produced from a common recep-
tacle. Ex. Elder, Sambicus. See CyME, p. 43.



PART IV.

SysTEM oFr LiNNEUS, &c.

According to the Linnzan system, the vegetable
kingdom is divided into Classes, Orders, Genera, and
Species.  See page 4.

Observation. 1 These divisions and subdivisions of the vegeta-
ble kingdom enable a student to find out the name and history of
an unknown plant, in the most expeditious manner, by referring
it, in the first place, to its class, and to its order in that class ;
then determining to what genus it belongs, and what species it
is in the genus, which is the individual : whereas, without method
and system, he would have been under the necessity of searching
vver the descriptions of all the plants known.

2. The Classes and Orders are called artificial divisions, in oppo=
sition to natural ones, because they are professedly constructed to
serve the purpose of mere convenient divisions, stamped by a de-
finite mark by which the individuals of each may be at once recog-
nised ; and because they, in many instances, bring together, in the
same division, plants which are dissimilar, agreeing only in the
assumed technical character of such division, as the Elm and Care
rot, which, notwithstanding they are very unlike, belong to the
sume class and order merely, because th¢y have each the same
number of stamens and pistils ; whereas natural divisions bring
together such only as are similar, allied by numerous affinities, as
the Carrot and Parsnip. The Ge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>